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EDITOR’S PREFACE 


Trematodes form an important constituent of the ondo- 
paraaitio fauna of vertebrates in which they infest practically 
every organ system. Their notoriety as causal organisms 
of serious diseases of domestic animals and man are well 
known and they play a vital role in veterinary and human 
parasitological and medical research. 

Because of their medical importance trematodes have 
received considerable attention from specialists since the 
days of Francisco Redi in the 17th Century and since 1860 
studies on Indian trematodes got a start with the work of 
Cobbald and other European helminthologists who identified 
material sent from India. By the middle of the present 
century several hundred species of trematodes were recorded 
from India and it became necessary to bring all the knowledge 
about this group together in the prestigious Fauna of Lidia 
series. The task was first assigned to the late Dr. G. D. 
Bhalerao in 1938, but his death in 1948 necessitated the re¬ 
assignment of the authorship of the volume to some other 
well known specialist on trematodes and the choice fell on 
Prof. H. R. Mehra whose international reputation as an expert 
on this group was well known in helminthological circles. 

In the present volume Professor Mehra has rocognbed 
Monogenea as a taxon at the level of clasdy rejecting the 
earlier classifications in which Monogenea was treated as an 
order or subclass of the class Trematoda. In the class 
Trematoda ho has recognised two subclasses, viz., Digenea 
and Aspidobothrea, and the subclass Digonoa has been sub¬ 
divided into five orders, viz., Strigeatoidea, Fasciolatoidea, 
Azygatoidea, Hemiruratoidea and Gorgoderida, the last three 
being erected by Prof. Mehra m 1957 and 1958. 

The present volume deals with Order Fasciolatoidea in 
which Professor Mehra has recognised six suborders—^Echino- 
stomata, Paramphistomata, Fellodistomata, Cyclocoelata, 
Opisthorchia a and Plagiorchiata. All the Indian species, 
known till about 1963, except those of tho suborder Plagior- 
chiata, have been described in tho present work. 

Because of a long, but unavoidable, time lag between the 
submission of the manuscript and its publication, several now 
taxa have been added to the Indian tiomatode fauna and 
untimely death of Prof. Mehra soon after he submitted tho 
manuscript, the volume could not bo made uptodate by him. 
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PREFACE 


In order to cover this lacuna, Dr. C. B. Srivastava, was 
requested to prepare an addendum, which will bo published 
as a supplement to this volume. Dr. Srivastava h?s also 
critically gone through the manusci'ipt to eliminate typo¬ 
graphical and other errors and thanks are due to him for this 
assistance. 


T. N. Ananthakrisnnan 
Director 

Zoological Survey of India 
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TREMATODA 


Introduction 

The volume on Trematoda in Fauna of India series has been 
long due on account of Dr. G. D. Bhalerao’s death in December 
1948 whom it was first assigned in 1938. Trematoda has 
engaged the attention of large number of researchers in India 
but the sustained work has been done by a small number. 

The class Trematoda which according to Faust and Tang 
(1936) was divided into three subclasses: (1) Monogenea 
Beiieden, 1858 and Cams, .1863 syn. Heterocotylea Monticelli, 
1892; (2) Digenea Beneden, 1858 and Cams, 1863 syn. 

Malacocotylea Monticelli, 1892 and (3) Aspidobothrea Bur- 
meister, 1856 syn. Aspidocotylea Monticelli, 1892 syn. 
Aspidogastrea Faust and Tang, 1936 is now split up into two 
classes : (1) Class Monogenea Beneden 1858 (Baer and Euzet, 
1961) and (2) Class Trematoda Rudolphi, 1808 (Baer and 
Joyeux, 1961). The classification of Trematoda given in 
these volumes is that of the class Trematoda from which 
Monogenea is dropped and recognized as independent class. 

The division of Digenea now held as subclass of Trematoda, 
into Prosostomata Odhner, 1905 and Gasterostomata Odliner, 
1905, which has been in vogue till now and adopted by several 
recent authors, Manter (1940), Faust (1940, 1949), Daw^s 
(1946, 1956) and Yamaguti (1958) has been discarded. A 
new classification, the foundation of wliich w'as laid by La 
Rue (1926) by the creation of his order Strigeatoidea is adopted. 
Szidat (1936) added the order Fasciolatoidea to this olassifica> 
tion. This classification mainly based on the criteria of 
larval characters and life cycles and developed by La Rue 
in 1957 has been modified and enlarged by including morpho¬ 
logical characters of the adult. The subclass Digenea is 
divided into five orders: I. Strigeatoidea La Rue, 1926, 
II. Fasciolatoidea Szidat, 1936 syn. Echinostomida La Rue 
1957; III. Azygatoidea Mehra, 1957; IV Hemiuratoidea; 
Mehia, 1957 and Gorgoderida Mehra, 1958. 

Stunkard (1962, 1963) proposed in his scheme of classifica¬ 
tion of Trematoda the restoration of the old discarded sub¬ 
classes Pectobothridia and Malacobothridia and inclusion in 
the latter of the orders Aspidobothrea Burmeister, 1856 and 
Digenea Van Beneden, 1858. 
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As the order Chimaericoloidea Brinkniann, 1957 of the 
class Monogenea shows unmistakable affinity with the order 
Gyrocotyloidea Poche, 1925 of subclass Cestodaria (class 
Cestoidea), on account of which Monogenea has been given 
the status of a separate and independent class by Baer and 
Euzet, Stunliard’s classification has not been accepted. 

The work on Indian Trematodes started as early as 1860 
when the material from Indian vertebrates was sent to Cobbold 
and others in European countries. In 1869 Cobbold recorded 
the occurrence of Fasciola jacksoni from an Indian elephant. 
In 1875 Pseudodiscus collinsi collected from the intestine of 
Indian horses was sent to him, which he designated as 
AmpMstoma collinsi Cobbold. He received a few weeks 
later a few specimens collected by Stanely which he named 
AmpMstoma stanleyi. He remarked that these specimens 
were the larger variety of AmpMstoma collinsi, Stiles and 
Goldberger (1910) in their memoir of nineteen species of 
Paramphistomoidea maintained these two species. In 1876 
Cobbold recorded the occurrence of GyclorcMs campula 
(Cobbold, 1876) in bile ducts of Platinista gangetica. In 1876 
Gastrodiscoides hominis was recorded by Le\vis and McConnel 
as AmpMstoma hominis from a human patient in Assam 
where this parasite commonly infests man and pig. Southwell 
in 1913 created the genus Isoparorchis for large distomes 
from the air bladder of fishes in the notes from Bengal Fisheries 
Laboratory. Luhe (1901) described two new distomes from 
Indian Anura. In 1906 he described trematode parasites 
from marine fishes of Ceylon in Pearl Oyster Fisheries Report. 
The material was sent to him from India and Cejdon, Klein 
(1905) published the account of new distomes from South 
India from Rana hexadactyla. The blood flukes from'Indian 
cattle, Schistosoma indicum, Schistosoma spindalis and 
Schistosoma bomfordi were described by Montgomery in 1906. 
The last species was included in genus Ornithohilharzia by 
Price (1929). The pubheation of the well known memoir on 
Indian cercariae ^‘Cercariae Indicae^’ by Sewell in 1922 stands 
as a landmark in the knowledge of carcariae in general after 
the pubheation of Luhe’s Trematoda in ‘'Dia Susswasserfauna 
Deutschlands'^ series. 

In 1918 Linton and Soparkar gave an account of the life 
C 3 ^cle of Schistosoma spindalis. Since 1926 many trematodes 
belonging to different families have been described from 
various parts of India, Burma and Ceylon. 

The trematode fauna of India is quite rich, and does not 
differ materially from that of Egypt, southern and central 
Europe, Japan, Phillipines and Austraha. But the group 
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has been much less explored in India than in these parts of 
the globe, which are not far from India. Though most genera 
met with in India are common to almost all parts of tlu* 
world, some are endemic. The following genera occur in 
India : Yamagutia and Pseudodiscogasteroides (Fellodistomi- 
dae), Mehratrema and Buckleytrema (Monodhelminthidae), Bra- 
hampntrotrema (Monorcliiidae), Artyfechinoatomum, Singhia, 
Singhiatrema and Psilorchis (Echinostomatidae), Psilocollaris 
(Psilostomidae), Mehrastomum (Echinostomatidae), Mehraor- 
chiSy Exotidendriuniy CaprimolgorchiSy Basantiaia and Vea- 
perugidendrium (Lecithodendriidae), Tremiorchia, Spinometray 
Olosaimetra, Bilorchis and Microderma (Plagiorchiidae), 
Mehraformis^ {Mjcropha\]ida^)y Paramphiatomoidea and Olveria 
(Paramphistomidae), Neopronocephalua and Renigonius (Pro- 
nocephalidae), PlasrniorchiSy Hemiorchiay Coeuritrema and 
EnteroTmerriatotrenia (Spirorchiidae), Mehrailla and Polyor- 
chifrema (Cryptogonimidae), Thapariella (Brachylaemidae), 
Mesostephanoides and Muehlingina (Cyathocotylidae), Gloaao- 
diploatomoides and Subuvilifer (Diplostomidae), Neelydiplos- 
tomum (Proterodiplostomidae) and Neoproaorhynchva (Buce- 
phalidae). 

In this volume are given the genera of the families of tlu* 
suborders Ecliinostomata, Paramphistomata, Fellodistoniata. 
Cyclocoelata and Opisthorchiata of order Fasciolatoidea; but 
the genera of the families of suborder Plagiorchiata of Fascio¬ 
latoidea and those of ordors Azygatoidea, Hcmiuratoidea, 
Gorgoderia and Strigeatoidea and of the subclass Aspido- 
botliiea will be dealt with later in second Trematoda fauna 
volume. Of the three Indian genera of Aspidobothrea, 
Liaaemyaia occurs in India only. 

Morphology 

External charactera. —The body is usually elongated and 
narrow, sometimes oval, spherical or leaf-like with two suckers, 
oral sucker surrounding the mouth at or near anterior end, 
except in gasterostomes (Bucephalidae) in which the mouth 
lies far behind anterior end on the ventral surface, usually 
near middle of body. The ventral sucker or acetabulum 
lies on ventral surface usually at about one third body from 
anterior end in distonies. In amphistomes (Paramphisto¬ 
midae) the acetabulum is large, terminal or subterminal 
(Fig. ID, E). In Bucephalidae there is present at anterior 
end adhesive organ of diverse forms, a sucker-like rhjmchus 
with retractile tentacles in Bucephalus Baer (Fig. lA), suoker- 
Jike rhynchus without tentacles in Bucephalopaia (Dies.) 
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(Fig. IB), rhynchus with fan-shaped hood or disc and ventro- 
posterior sucker in Rhipidocotyle Diesing or inverted cone- 
shaped rhynchus in Prosorhynchus Odhner. The acetabulum 
is absent in many digenetic trematodes and all these forms 
known as monostomes were included previously in suborder 
Monostomata. The Distomata included species with t^v^o 
suckers and Amphistomata included forms with terminal or 
subterminal acetabulum. These suborders have now been 
dropped. The families Notocotylidae and Cyciocoelidae 
constituted the heterogenous group Monostomata. A few 
species of genus Cyclocoelum Brandes possess acetabulum. 
Monostomes occur in several groups; these are also forms in 
which both suckers are absent. Some blood flulces lack aceta¬ 
bulum (Spirorchiidae). Transversotrema Witenberg and its 
cercaria which have a transversely elongated body, lack the 
oral sucker, but they possess the acetabulum. Bivesiculidae 
and the blood flulies, Gigantohilharzia Odhner and Dendrito- 
hilharzia Skrjabin and Zakharow lack both the suckers. 
The groups based on the presence, absence or position 
of suckers are not considered tenable. The adhesive 
organs are adaptive, coenogenetic and, therefore, as such 
are not of taxonomic importance for higher taxonomic 
units. 

The bodywall is cutioular and usually covered with back- 
wardly pointed spines or scales which are often present only 
in the anterior region. The spines are absent in Param- 
phistomidae, Hemiuridae and Philophthalmidae. In Param- 
phistomidae the body is thick and covered with strongly 
developed cuticle, which may be papillated, but it is never 
spined. In Philophthalmidae the body wall is muscular 
and smooth. In Hemiuridae the cuticle is smooth, finely 
annulated or serrated. In this family the posterior part of 
body may form a tail, abdomen or ecosoma, capable of being 
retracted into anterior region or soma in a telescoped manner, 
and when fully extended may be as long as or even longer 
than the soma. Isojjarorchiidae closely related to Hemiuri¬ 
dae are large foliate distomes with smooth cuticle. Fascioli- 
dac are large flat distomes mth spined or iinspined cuticle. 
Stomylotrematidae have thick stout spined body wall with 
large suckers. Heterophyidae contains small or very small 
distomes covered with scale-like spines. Opisthorchiidae 
comprises small to medium sized distomcij, rarely very long 
vuth weakly developed suckers. In Gastrothylacinae a 
ventral sac formed by invagination of ventral body wall is 
enclosed within the body, opening to exterior by a small 
opening near the anterior end. 




Fig. 1. A-G. Somidiagrammatio, illustrating morphological pat- 
torns of various digentic trematodes : A. Buceplut- 
lu8\ B. Bucephalopsie; C, Tremiorchia ratMrum; 
D. Paramphiaotmum; E. Ootylophoron; F. Diplo- 
atomum showing tribocytic organ; O. Bchinoatomo 
showing collar spino. 
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In Echinostomatidae (Fig. 1, G) the acetabulum is large 
usually situated close behind oral sucker. The anterior end 
of body is modified in this family as head collar or collar, 
which is marked off as a fleshy anterior region armed with a 
single or double crown of stout collar spines. The collar is 
reniform or disc-shaped, and the collar spines are marginal 
and ventro-lateral; sometimes the ventral corner group is 
separated off from the rest. In the Echinostomatinae the 
collar spines in single or double rows are continuous dorsally, 
but they are interrupted in the subfamily Echinochasminae; 
the collar spines are absent on the ventral bay ^.e., where the 
collar is lacking. The collar is large, bilobed, horse shoe¬ 
shaped of characteristic form with a deep dorsal incision and 
large ventral bay in Patagifer Dietz (Fig. 23); it is large disc¬ 
shaped without dorsal incision in Nephrostomum Dietz (Fig. 22) 
mth single row of spines (Nephrostominae). In Pegosomum 
Ratz (Pegosominae) the collar is reduced to two dorsally 
iminterrupted rows of spines. A head collar is usually 
present in monostomes of Pronocephalidae, but it is quite 
different and without spines. Notocotylidae which is closely 
related to Pronocephalidae comprises small elongate or oval 
monostomes with more or less concave or flat ventral surface 
and provided in the genus Notocotylus Diesing with glands 
in three longitudinal rows. In Notocotylus (Notocotylus) hahai 
Bhalerao the ventral glands are 15 or 16 in middle row and 
17 in each lateral row. In Gasfrodiscoides Leiper (Fig. 72) 
the body is divided in small anterior conical portion and 
large discoidal, ventrally excavated posterior portion. In 
Chaunocephalus Dietz (Fig. 2) the body is divided into a 
large hemispherical or pyriform bulbous region abruptly 
tapered into a tail-like shorter posterior region. The head 
collar in this genus with dorsally uninterrupted double row 
of spines is small, and the acetabulum is situated much behind 
oral sucker at about middle of cylindrical posterior region. 

In Diplostomidae, Strigeidae and Proterodiplostomidae the 
body is distinctly or indistinctly divided into two parts, 
forebody and hindbody. In the former (Fig. IF) the forebody 
is more or less ventrally concave mth lateral margins 
posteriorly inrolled and sometimes united. In Strigeidae 
and Muehlingininae (Cyathocotylidae) the forebody is cup¬ 
shaped due to fusion of lateral extensions of body surrounding 
ventral concavity enlarged into a deep cavity around aceta¬ 
bulum and tribocytic (holdfast) organ. Cyathocotylidae have 
usually unsegmented or indistinctly bisegmented body. 

The tribocytic organ or holdfast organ (Haft-organ) of 
Strigeata is characteristic of this group in the Digenea. It 
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Fig. 2. Ohaunocephalua Jerox (after L, Szidat, 1936). 


was previously considered as adhesive in function, but it is 
now known to have important role in digestion and ingestion 
of food. It is epithelio-glandular muscular organ formed 
from ventral body wall of fore body behind acetabulum. 
This organ is spherical or oval with or without cavity opening 
to exterior in Diplostomidae. In Oyathocotylidae also it is 
well developed, spherical or oval with a cavity and is simpler 
in structure. The proteolytic or adhesive gland is usually 
separate from tribooytic ogran in Diplostomidae, and lies 
close to its posterior margin as a compact mass; sometimes 
it lies diffuse in the wall of the tribocytio organ itself. In 
Strigeidae the tribocytio organ is bilobed with a base or 
divided into dorsal and ventral lobes, which are sometimes 
linguiform projecting out of the opening of forebody, rubbing 
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against the mucosa and entangled amongst the villi of the 
host’s intestinal wall. The proteolytic gland or gland of 
holdfast organ (Druse der Haftorgan) lies quite apart from 
it posteriorly at junction of forebody and hindbody. The 
strigeids maintain a very strong attachment on the host’s 
intestine by grasping vilh between the holdfast organ and 
side walls of the forebody. The gland cells of the tribocytie 
organ and proteolytic gland pour out their secretion, which 
have a corroding effect on the host’s tissues. Diplostomum 
V Nordmann, Tylodelphys Diesing, Strigea Abildgaard and 
Cotylurus Szidat have on either side of the oral sucker pseudo- 
suckers, which are sucker-like depressions surrounded by 
gland cells. 

Digestive system, —The prepharynx is usually small or 
absent; it is sometimes moderately long or long as in Lepo- 
creadiidae and a few other families. The pharynx is well 
developed in most forms. It is absent in all families of 
Notocotyloidea and Schistosomatdidea, in subfamily Gorgo- 
derinae and genus Apharyngostrigea Ciurea of Strigeidae. 
The oesophagus may be absent, short, moderately long or 
long. It is long, provided with large lateral lobes in Chauno- 
cephalinae. It bifurcates in front of acetabulum into the 
intestinal caeca, the caeca are simple or provided with 
diverticula. Euclinostomum Travassos has caeca with long 
lateral branches. Charaxicephalus Looss has short outer 
and inner branches on the caeca throughout their course. 
In Fasciola Linnaeus the caeca are long and dendritic. 
In Cyclocoelidae and Tramversotrema Witenberg the caeca 
are united posteriorly to form cycloid intestine. In Schisto- 
somatidae the caeca are united to form long or short common 
caecum terminating near posterior end. In Dendritobilharzia 
the common caecum is provided with numerous dendritic 
branches. In Plasmiorchis Mehra the caeca form a short 
longitudinal loop at their origin on each side of oesophagus. 
In Opecoelinae the caeca open to the exterior by ani or open 
at their end into terminal part of the excretory vesicle or 
cloaca. In Chaunocephalus Dietz they also open at their 
ends into terminal part of the excretory vesicle near the 
excretory pore. In Acaiithostomum Looss they open out 
through ani at their posterior end. In Isoparorchis Southwell 
the caeca have their anterior part modified as glandular 
stomach. The length of caeca varies in different groups 
or species; but they are usually long, terminating at or near 
posterior extremity. In Lecithodendriinae the caeca are 
short. In Mesocoelium Odhner they are half long. In 
Bucephalidae the mouth situated on ventral surface opens 
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into the pharynx, which is followed by saccular or tubular 
intestine terminating in front of posterior extremity. 

Genital system. —^The trematodes (Digenea) are herma¬ 
phroditic, except the family Schistosomatidae. There is 
usually a common genital pore, the opening of genital atrium 
in which the terminal parts of male and female ducts open: 
the latter open occasionally separately to the exterior near 
one another. The genital pore may lie median, submedian 
or laterally on ventral side at different levels in front of 
acetabulum. In Cephalogonimidae, Piosthogonimidae and 
Masenidae the genital pore lies at or near extreme anterior 
end. In Stomylotrematidae it lies to the left or right side 
at level of oral sucker or pharynx. In Parabascinae (Lecitho- 
dendriidae) the genital pore is submedian, lateral or sub- 
marginal at level of acetabulum. In Vesperv^fidendrium 
Pande (Lecithodendriidae) in which the acetabulum is modified 
into central cii^^eular depression boimded anteriorly and 
posteriorly by a muscular ridge and produced on each side 
into a sucker-like pouch, the genital pore lies in the middle 
of the acetabular depression. In Basantisia Pande and 
Paragonimus Braun the genital pore is postacetabular, sub¬ 
median or median. In the order Strigeatoidea it is post- 
eroterminal or dorsoterminal, near middle of body or further 
behind a short distance in front of hinder end. In Cyatho- 
cotylidae, Diplostomidae, Strigeidae and Proterodiplostomidao 
it is terminal or dorso-terminal. In Brachylaemidae it is 
submedian or median near posterior extremity or a little in 
front. In Bucephalidae it is ventro-tenninal or terminal. 
In Harmotrematidac it is postequatorial or pre-equatorial, 
ventrolateral, sinistral or submarginal. In male BilharzieUa 
Looss it lies to left side some distance behind acetabulum, 
but in the female it is immediately postacetabular. In 
Schistosoma Weinland the male is largo and robust with 
lateral edges behind the acetabulum widened and incurved 
ventrally to form the gynaecophoric canal, in which the 
longer, narrower female lies mostly enclosed. 

The testes are usually two, entire, lobed or branched, 
varying in shape. In Paryphostomum Dietz and Artyfechi- 
nostomum Lane the testes are deeply lobed or branched. 
They vary in position, obhque, tandem or symmetrically 
opposite according to species and genera in different families. 
In Lecithodendrium Looss, Prosthodendrium Dollfus, Eumega- 
cetes T.^oss, Exotidendrium Mehra, Caprimolgorchis Jha thej^ 
are symmetrically ox^posite at or near acetabular level. In 
Telorchiinae they are tandem at or near posterior extremity. 
In Strigeidae, Diplostomidae and most Proterodiplostoniidae 

2 
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they lie tandem in hindbody. The testis is single in Haplos- 
planchnus Looss (Haplosplanchnidae), Lasiotocus Looss syn. 
Proctotrema Odhiier, Hurleytrema Srivastava, Brahampu- 
trotrema Gupta (Monorchiidae), Asymphylodora Looss (Asym- 
phylodoridae), Haplorchis Looss, Haplorchoides Chen (Hetero- 
ph 3 ddae) and Diplodiscus Diesing (Paiamphistomidae). In 
a number of genera belonging to remotely related famihes the 
two testes have been split up into a number of follicles or 
numerous testes. The follicular testes occur in Polyorchi- 
trema Srivastava (Cryptogonimidae), Staphylorchis Travassos, 
Nagmia Nagaty and Gorgotrema Dayal (Gorgoderidae), 
Plasmiorchis Mehra, Ltaredius Price and MonticeUius Mehra 
(Spirorchiidae), all genera of Schistosomatidae, DecemUbtis 
Yamaguti and Helicometrina Linton (Opecoelidae), Charaxice- 
phalus Looss and Diaschistorchis Johnston (Pronocephahdae), 
The vasa efferentia unite to form usually a short, rather 
inconspicuous vas deferens, which soon after its entrance 
into cirrus sac swells up to form thin walled sac-Idee, straight, 
bipartite or coiled vesicula seminalis, followed by small oval 
or long tubular pars prostatica surrounded by prostate gland 
cells. The latter continues into narrow muscular ductus 
ejaculatorius with its distal part, the eversible cirrus. The 
entire vas efferent apparatus is usually enclosed in cirrus sac 
with muscular walls. The cirrus is long or small, unspined 
or spined. It is usually long in species with large muscular 
cirrus sac. The cirrus is unspined in Plagiorchis Luhe, 
Tremiorchis Mehra and Negi, but Echinostoma Rudolphi, 
Artyfechinostomum Lane and Spinometra Mehra have spined 
cirrus. The cirrus is small in species with small, thin walled 
cirrus sac (Stephanoprora Odhner), very small, almost absent 
in Echinochasmus Dietz. It is absent in Lccithodendriinae, 
which possess pseudocirrus sac with thin parenchymatous 
walls. The cirrus sac is fairly large in some genera of Plagior- 
chiinae, extending a little behind acetabulum (Plagiorchis 
Luhe, Tremiorchis Mehra and Negi) and Styphlodora Looss. 
It extends much behind acetabulum in Spinometra. In 
many genera of Echinostomatidae the cirrus sac is almost 
preacetsibular, slightly overlapping acetabulum or antero- 
dorsal to it. In Mehlesia Johnston and Psilocllaris Singh 
(Psilostomidae) it is mostly preacetabular, slightly overlapp¬ 
ing acetabulum. In Cyclocoelidae the cirrus sac is small, 
extending to hinder end of pharynx or intestinal bifurcation. 
In Cercorchis Liihe (Telorchnnae) it is very long and extends 
much behind acetabulum. In Holostephanus Szidat and 
Cyathocotyle Miihling it is large extending anteriorly to testi¬ 
cular region or just behind it. In Muehlingina Mehra it is 
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large with its terminal part protrusible. The protrusiblo 
part of cirrus sac in this genus consists of small bulb-like 
proximal region which when protruded lies within genital 
atrium, continuous with long distal region containing long 
needle-like cirrus. In Acanthocolpus I-iihe and Stephanos- 
tomum Looss (Acanthocolpidae) the cirrus sac is very long, 
extending much behind acetabulum; the cirrus is long and 
spined. The cirrus sac is proacetabular in Fellodistomidae. 
It is horizontally placed in Yamagutia Srivastava as a club- 
shaped organ between caeca and acetabulum. In Hurley- 
trema (Monorchiidae) the cirrus sac is long, extending much 
behind acetabulum and the cirrus is densely spined. In 
Asymphylodora Looss it is small, postero-latoral to aceta¬ 
bulum. The cirrus is spined and the genital pore is sinistral 
marginal or submarginal at the level of acetabulum. The 
cirrus sac is absent in Haplosplanchnidae, Gorgoderidae, Hemi- 
uridae, Isoparorchiidae, Opisthorchiidae, Acanthostomidae, 
Heterophyidae, Cryptogonimidae, Paragonimidae, Strigeidae, 
Diplostomidae, Proterodiplostomidae, genera Paramphistomum 
Fischoeder, Cotylophoron Stiles and Goldberger, Oastrothylaz 
Poirier, Gastrodiscoides Leiper of Parami)histomidae. It is 
absent in Schistosoma Weinland, Bivitellobilharzia Vogel and 
Minning and Ornithobilharzia Odhner of Schistosomatidae 
and Ganeo of Pleurogenetinae. 

In Lepocreadiidae the vesicula seminalis externa is present 
in addition to vesicula seminalis interna contained within 
cirrus sac. In the families Notocotylidae and Pronocephalidae 
the vesicula seminalis externa is well developed. In Ogmo- 
cotylinae (Notocotylidae) the enormous cirrus sac is curved 
in the form of 0, enclosing entire seminal vesicle, prostatio 
complex and long ductus ejaculatorias. 

In almost all groups in which the cirrus sac is absent, the 
hermaphroditic duct formed by the union of terminal part 
of the male and female ducts is present. The hermaphroditic 
duct may open directly to the exterior (Haplosplanchnidae, 
Opisthorchiidae, Acanthostomidae, Hemiuridae and Iso¬ 
parorchiidae). In the last two families the hermaphroditic 
duct is surrounded by hermaphroditic or sinus sac, w'hich is 
often muscular and functions as the cirrus. In Heterophyidae 
and Cryptogonimidae the hermaphroditic duct, distinct or 
indistinct, may bo associated with cutaneous copulatory 
structures, the gonotyl or gonotyle. In Heterophyes Cobbold 
the gonotyl is sucker-like w’th a crown of spines in which 
the male and female pores are united. The genital pore lies 
antero-lateral to acetabulum, which is well developed. In 
Phagicola Faust (Ascocotylinao) tho seminal vesicle is bipartite, 
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the genital atiiiim contains sometimes gonotyls and opens 
immediately in front of acetabulum. In Haplorchis Looss 
the ventro-genital sac is present, which is median, post- 
bifurcal and contains acetabulum modified \vith cavity 
reduced, with gioove mid-dorsally or notch on left side 
opposite genital pore; divisible (except in Vanissimns) into 
nucleated base, with parenchymatous medulla embedded in 
body, and armed with spines, usually solidly muscular apex 
projecting into ventrogenital sac; gonotyl is absent. In 
Mehrailla Srivastava (Cryptogonimidae) the seminal vesicle 
is long, constricted and twisted; the pars prostatica is ill 
defined and ductus ejaculatorius Avell developed. The genital 
pore lies just in front of acetabulum in genitoacetabular de¬ 
pression. In PolyorchUrema Srivastava (Crj’^ptogonimidae) 
the seminal vesicle is tubular, pars prostatica and ductus 
ejaculatorius are well developed. The short ductus herma- 
phroditicus opens into genital atrium which contains aceta¬ 
bulum and roughly triangular chitinous gonotyl. The genital 
pore is postbifurcal and triangular. .In Haplorchoides Chen 
(Haplorchiinae) the vesicula seminalis is bipartite and very 
large. Genital pore lies to one side of median line imme¬ 
diately behind intestinal bifurcation, at or just outside caecum. 
It opens into ventrogenital sinus, containing imbedded 
reduced acetabulum carrying a circlet of weakly chitinised 
fret saw-shaped rodlets in a single row, 26-40 or 40-4S in 
number. Gonotyl is absent as in Haplorchis, Pearson (1064) 
transferred Haplorchoides from Cryptogonimidae to Haplor¬ 
chiinae, Heterophyidae. 

In Levinseniella Stiles and Hassall (Microphallinae) the 
papilli-form cutaneous cirrus projecting into genital atrium 
is produced outwards to join the metraterm and opens by the 
side of acetabulum. In Haploporidae (Waretrematidae) 
the vesicula seminalis externa leads into the vesicula seminalis 
interna, which along ^vuth the succeeding prostatic complex, 
ductus ejaculatorius, metraterm and ductus herniaphroditicus 
lies enclosed in hermaphroditic sac. In Paramphislomurn 
and Cotylophoron the coiled vesicula seminalis is followed by 
well developed pars prostatica, which opens into ductus her- 
maphroditicus usually passing through a genital papilla con¬ 
tained within genital atrium. In Cotylophoron the genital 
sucker is present. In Nicollodiscns Srivastava and Helosto- 
matis (Itikui) both cirrus sac and genital sucker are present. 
In Capri'molgorchis Jha the cirrus sac contains vesicula semi¬ 
nalis and pars prostatica; the latter opens into narrow tubular 
genital atrium armed internally with spines. The body 
region containing genital atrium and terminal part of the 
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cirrus sac is surrounded by well developed genital sucJier, 
which is also armed with spines. The tubular genital atrium 
is surrounded by the genital suelcer and is eversible. It 
appears to be analogous to the gonotyl of Heterophyidae and 
Cryptogonimidae. 



Fig. 3. Diagranlmatic, schematic structures of Strtgea etrigia 
(after L. Szidat 1928). 


In Cyathocotylidae, Diplostomidae, Proterodiplostomidae 
and Strigeidae the genital atrium is large with its terminal 
or dorsoterminal opening. In Strigeidae and Diplostomidae 
it is modified as copulatory bursa. In Strigeidae the herma¬ 
phroditic duct passses through a well developed muscular 
genital cone opening into fairly deep bursa at its base. The 
genital cone is sharply separated by its musculature from 
the body parenchyma. In Strigea (Fig. 3) the genital con(‘ 
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is surrounded by a sucker-like sphincter, which lies between 
it and the basal walls of the bursa. In Cotylurus (Fig. 4) 
the bursa forms a protrusible pouch-like genital bulb, and the 
genital cone is absent; the terminal part of uterus and duccus 
ejaculatorius converge ana open anteriorly on the side near 
the angle formed due to the formation of protrusible genital 
bulb at the base of the bursa. In Schwartzitrema Vigueras 
(Strigeinae, Gotylurini) the bursa is shallow with large 
muscular genital cone; basal part of ductus ejaculatorius is 
dilated to form the ejaculatory pouch; the genital cone is 
protrusible. In Diplostomum the hermapliroditic duct may 
open directly or through the genital cone in the bursa at its 
base. In Tylodelpliys the genital cone is prominent. In 
Bolbophorus Dubois the bursa is provided with muscular 
bulb at its base dorsal to +he genital cone. In Posthodi- 
plostom/um Dubois the bursa is evaginable; the genital cone 
enclosing hermaphroditic duct is well developed. In Neo- 
diplosiomwm Railliet the bursa is variable in development; 
the genital cone may be prominent, reduced or absent. In 
SubuvuUfer Dubois a prepuce-like fold inserted ventraUy in 
the wall of bursa surrounds the genital cone, at the tip of 
which the hermaphroditic duct opens. In Neely diplostomum 
Gupta (Proterodiplostomidae) the ejaculatory duct opens 
into bulb-like part of paraprostate, whosa narrow duct-like 
part passes through the large genital cone opening into the 
bursa. An accessory genital cone with terminal swollen 
constricted prepuce is present. In Proalarioides Yamaguti 
the ejaculatory duct is long. Its distal part after joining the 
distal part of the uterus forms the hermaphroditic duct, 
which is enclosed in muscular bulb. The hermaphroditic 
duct opens at the apex of a conical protuberance pro¬ 
jecting into the large genital atrium surrounded by muscu¬ 
lature. 

The ovary is single entire or lobed. It is multilobed or 
follicular in Prosthogonimus Luhe, four or five lobed in 
Lecithaster Liihe (Hemiuridae). It lies median, submedian 
to right or left side and anterior to testes in many families. 
The ovary is post-testicular in Dicrocoeliidae, Paramphisto- 
midae, Hemiuridae, Isoparorchiidae, Spirorchiinae and 
Thapariellinae (Brachylaemidae). It is exceptionally pre- 
testicular in Hemiuridae. In Isoparorchiidae it is a slender 
winding tube much behind testes. It is intertesticular in 
Clinostomidae, Brachylaemidae, Harmotrematidae and Coeuri- 
trematinae (Spirorchiidae). It is usually rounded, ovoid or 
pear-shaped, and the oviduct originates from its irmer margin 
near posterior end. The oviduct after running a short 
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Fig. 4. Ooiylurua comuatuB Rud. Male genital apparatus recons- 
truoted from sections (after L. Szidat, 1928). 


distance is joined by the duct of roceptaculuni sominis and 
soon after by Laurer’s canal and the duct of vitelline reservoir. 
In some species Laurer’s canal arises from the duct of recepta- 
culum seminis. The Laurer’s canal is a moderately long 
winding tube which runs backward or forward after its origin 
from the oviduct or receptaculum sominis, and then upward 
to open on the dorsal surface near median line by a minute 
pore, which is lined by cuticle continuous with that of the 
bodywall. The receptaculum seminis is ovoid or pear-shaped 
and lies median or to one side closely behind the ovary. 
The relations of female ducts are shown in Fig. 6. The 
oviduct soon after joining these ducts becomes dilated to 
form the ootypo surrounded by conical cells of Mehlis’ gland 
which pierce through the wall of the ootype by their long, 
narrow ductule-like portion. The Mehlis* gland complex or 
shell gland complex consists of the ootype with Mehlis* gland 
around it, the part of the oviduct connected with it into which 
Laurer*a canal, the duct of receptaculum sominis and vitellim* 
reservoir and the origin of uterus from the ootypti at the end 
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opposite to that where the oviduct enters it. Mehlis’ gland 
complex occupies median or submedian position behind and 
inside the ovary. The receptaculum seminis is large and 
prominent in Opisthorchiidae. It is well developed in 
Plagiorchiidae, Brachycoeliidae, Dicrocoeliidae, Lecithoden- 
driidae, Prosthogonimidae, Hemiuridae, Ciyptogonimidae, 
Acanthostomidae, Heterophjddae and Telorchiidae. The 
receptaculum seminis is absent in Echinostoinatidae, Fascio- 
lidae, Acanthocolpidae, Cyathocotylidae, Diplostoniidae, 
Strigeidae, Proterodii^lostomidae, Notocotylidae and a few 
other groups. Laurer’s canal is rarely absent. In Param- 
phistominae Laurer’s canal may or may not cross the excretory 
vesicle; its position relatively to the excretory vesicle is of 
taxonomic importance in this subfamily. In Paramphisto- 
mum and some species of Cotylophoron Laurer’s canal crosses 
the excretory vesicle, whereas in Ceylonocotyle Nasmark it 
does not cross the latter. Mehlis’ gland which is usually 
postovarian is preovarian in Notocotylidae, intertesticular in 
Diplostomidae and Strigeidae. The initial coils of the uterus 
filled with sperms form the receptaculum seminis uterinuan, 
which is present in forms in which the receptaculum seminis 
is absent. It is prominent in Cyathocotylidae and some 
genera of Echinostomatidae. The uterus is large, much 
convoluted and filled with numerous eggs in its descending 
and ascending coils. It first proceeds towards posterior end 
as a descending limb and then near posterior end turns 
forwards towards the genital pore as the ascending limb. 
Its terminal part with muscular wall called the metraterm with 
internal cuticular lining varies in length and serves as the 
vagina. The metraterm is armed with spines in Acantho¬ 
colpidae, Monorchiidae, Asymphylodoridae, Exotidendriinae. 
In some families, Fasciolidae, Echinostomatidae, Acanthocol¬ 
pidae, Lepocreadiidae, Opecoelidae and Allocreadiidae the 
uterine coils are confined to preovarian or pretesticular region, 
the descending limb being absent. In Clinostomidae the 
uterus has characteristic U-shaped course, consisting of a 
narrow ascending limb, the uterine duct and the large wide 
sac-like descending limb, the uterine sac. In Clinostomum 
Leidy, Euclinostomum Travassos and Clinostomoides Dollfus 
the uterus arises from the ootype between the two testes 
and after making a few coils passes round the right side of 
the anterior testis as ascending limb and opens into the 
uterine sac at or near the anterior end, a little behind aceta¬ 
bulum or much behind the latter close in front of anterior 
testis. The uterine sac terminates into short metraterm. 
The genital pore lies median, immediately in front of anterior 
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testis in Euclinostomum. In Glinostomum it lies to left side 
of anterior testis at varying levels or a little behind, between 
the testes. The short cirrus is usually found inserted into 
the metraterm. In Cli/iostamoides the uterine sac is tubulai*, 
extending anteriorly to middle of body, much behind aceta¬ 
bulum; the distance between anterior end of uterine sac 
and acetabulum is much longer than between the two 
suckers. Posteriorly the uterine sac is continued behind 
anterior testis as the long metraterm opening at genital pore 
behind intertesticular space in level with the posterior 
testis. 

The uterus is extremely small in Spirorchiinae and Bilhar- 
ziellinae; in these blood flulces it is almost reduced to the 
ootype with one or a few eggs. The uterus is very short, 
containing 1-3 eggs in Gogatea Lutz and Mesostephanoides 
Dubois. In Cyathocotylidae the eggs are a few not 
exceeding 100. The eggs in uterus may be large, medium 
sized or small and usually operculated, sometimes provided 
with a long polar filament (Notocotylidae, Pronocepha- 
lidae). 

The \dtellaria are of much taxonomic importance. They 
are usually lateral, dendritic composed of numerous follicles 
in acini crowded in continuous bands or follicles may be 
arranged in groups or grapelike bunches more or less separate 
from one another. The length of vitellaria varies; but they 
usually extend along the length of caeca or most of body 
length. As they are composed of clustered follicle, small 
ducts fi:om clusters join in a longitudinal duct, which at 
the level of ovary gives off a transverse vitelline duct tow ards 
the median line. The tw^o transverse ducts join to form a 
small enlargement, the vitelline reservoir; sometimes common, 
rather indistinct duct or reservoir may be formed by the 
union of transverse ducts. The reservoir or common duct 
opens into the oviduct in the Mehlis* gland complex. In 
Ecliinostomatidae, Acanthocolpidae, Lepocreadiidae, Opecoc- 
lidae and Homalometridae the vitellaria extend mesially 
behind testes towards one another or become confluent to 
form a median post-testicular mass. Li Chaunocephalub 
the vitellaria are extensive, uniting to form a large mass of 
follicles filling the large bulbous forebody, but are restricted 
to lateral fields in hind body. The vitellaria arc postovariaii, 
characteristically compact, lobed or branched and of res¬ 
tricted size in Hemiuridae. In Lccithasterinac they are 
composed of seven rosetto-shaped or elaviform lobes in 
Lecithaster Liihe, seven rosette-shaped in Hysterolecitha 
Linton, seven rounded lobes in Aponmus Looss. In Apha- 

3 
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nurus Looss they form a single compact mass, in Opisthadena 
Linton two compact masses immediately behind ovary. 
In Prosorchis Yamaguti they are tubular, composed of seven 
very long convoluted lobes extending between ovary and 
posterior extremity. In Lecithochirium Liihe (Sterrhurinae) 
they are digitiform of varying length. In Lecithocladium 
Liihe (Dinurinae) they consists of seven long winding tubles, 
in Stomachicola Yamaguti and Altostomachicola Yamaguti 
(Stomachicolinae) of seven slender winding tubular lobes partly 
running through uterine coils or extending laterally. In 
Inderogenes Srivastava, Geaarchopsis Ozaki and Halipegus 
Looss (Derogenetinae) the vitellaria are compact glands each 
divided into two lobes or composed of four to five lobes at 
posterior extremity. In Isoparorchis, Southwell they form 
a median dendritic mass consisting of several subdivided 
branches immediately behind ovary. The vitellaria of 
Gorgoderidae are small, compact, lobed or branched post- 
acetabular masses, usually intercaecal, occasionally extra- 
ceacal. In Gorgoderina Looss and Phyllodistomum Braun 
they are compact or lobed, in front of or on each side of ovary. 
In Staphylorchis Travassos and Nagmia Nagaty they are 
almost median, intercaecal, small, consisting of tubular acini. 
In Gorgotrema Dayal they are median, utoanched in level 
with ovar 5 ^ In Haplosplanchnidae they are pretesticular in 
hindbody. The vitellaria have systematic importance in 
Lecithodendriidae, In Lecithodendrium thej^ form grape- 
like bunches behind testes. In Prosthodendrixim, Caprimol- 
gorchis, Vesperugidendrixim and Basantisia they are prestesti- 
cular. In Schistosoma, Bwitellobilharzia, Bilharziella and 
Dendrifobilharzia they extend behind ovary along common 
caecum to posterior exti•emitJ^ In Proalarioides and Ntely- 
diplostomum they are confined to forebody; in the former 
they may intrude into the hindbody. In subfamily Strigeinae 
they extend into both forebody and hindbody in its sub-sub¬ 
family Strigini Dubois, whereas in its sub-subfamily Cotylurini 
Dubois they are confined to hindbody. In the subfamily 
Alariinae Hall and Wigdor they are confined to forebody; 
in the subfamily Diplostominae they extend into both fore- 
body and hindbody in its sub-subfamily Diplostomiiii Dubois, 
whereas in the sub-subfamily Crassiphialini Dubois they are 
mainly confined to hindbody. 

Excretory system, —This system is loiown to be most con¬ 
servative in the morphology of Trematoda, Digenea. The 
classification of the subclass into higher taxonomic units of 
superfamily or family rank is based on the development of 
excretoiy system in the cercariae and the oercarial characters. 
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The shape of the excretory vesicle and general pattern of 
the excretory system i.e., the distribution and arrangement 
of capillary groups and collecting tubes is generally constant 
for families. It may, however, be pointed out that it has 
not been studied in many cases. 



Fig. 5. Femal genital system of Mesocoelim sociale (after Sewell. 
1920. Rec. Ind, Mus.). 


The excretory pore is always single, terminal or sub¬ 
terminal near posterior end of body in the adult. The mira- 
cidia, sporocysts and rediae have a pair of excretory pores 
near posterior end. In miracidia of all orders except Stri- 
geatoidea these pores lead into their respective excretory 
tubes each ending in a flame cell. But in Strigeatoidea the 
miracidia have the two excretory tubes ending in two pairs 
of flame cells, i.e., each tube ends in a pair of flame colls. 
The flame cell formula of the miracidium of Strigeatoidea is 
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2(1-f-1) = 4, whereas for the miracidium of other orders it 
is 2(1) — 2. In the sporocyst and rcdia the number is 
increased to four or six flame cells. In the developing cercaria 
the number is further increased by multiplication on each 
side. It is well known that the two main excretory canals 
in the' cercarial embryo come near one another and ultimately 
become fused when the tail is formed near the junction of 
the body with the developing tail and the caudal canals thus 
formed resulting by this partial fusion or contact, with the 
original excretory pores are carried into the tail (Fig. 7 from 
Hussej^, 1941). When the cercaria is fully developed, the 
original pores in the tail become the excretory pores of the 
cercaria and a new excretory pore is formed in the excretory 
vesicle at junction of body with the tail, or on the vesicle 
antero-drosal to acetabulum, a little in front of the posterior 
end of body in Paramphistomidae. The single tailed cercaria 
of Fasciolatoidea and fork-tailed cercariae of Strigeatoidea 
show the caudal excretory canal, which is characteristic of 
the higher taxonomic units of superfamily level. In the 
furcocercous cercariae the caudal canal is long and bifurcates 
into two branches, one running into each furca with the 
original excretory pores near the end of each branch, and 
the flame cells are present in the tail stem in Strigeatoidea. 
In the single tailed cercariae the length of the caudal excretory 
canal with the primary excretory pores on it differs in various 
superfamilies. In the cercariae of Paramphistomoidea the 
caudal canal is long with the primary excretory pores near 
its end, which close soon after tlie formation of the definitive 
pore on the excretory vesicle antero-drosal to acetabulum. 
In all other superfamilies the secondary excretory pore is 
formed by the contact of the fused tubes with the ventral 
bodywall at posterior end of body. In superfamily Echinos- 
tomatoidea the caudal canal is considerably reduced in 
length and the primary pores are left at the end ( f each short 
lateral branch a little behind the body-tail junction where 
the secondary excretory pore is formed. Exceptionally the 
caudal excretory canal may be longer. The formation of 
V-shaped or Y-shaped excretory vesicle in the adult is the 
result of union of the anterolateral parts of the excretory 
vesicle emd the posterior parts of the common c<.llecting 
ducts connected with it. The excretory system of Ommato- 
brephus lobatum Mehra, 1931 and of Singhiatrema longifurca 
Simha, 195vS closely resembles that of ecliinostome cercariae. 
The protonephridial system of echinostomes and amphistomes 
is stenostomate. The common collecting ducts of echinostome 
cercariae, adult 0. lobatum Mehra and Singhiatrema longifurca 
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Simha are long, and turn back on either side of oral sucker 
or pharynx to proceed backwards to receive their tributaries. 
In cercaria of Artyfechmostomum sufrartyfe.t {Cercaria mehrai) 
and other echinostome cercariae, C, Indicae XTI and XXIII 
and cercaria of Echinoparypkium bagalai Jain, 1961 the 
protonephridial system is similar. In the adult eohinostomes 
the common collecting ducts become dilated and acquire 
muscular walls and become united forwards from the definitive 
excretory pore to give the Y-shaped excretory vesicle of the 
Echinostomatidae. 

In the superfamily Opisthorchioidea the cercaria has the 
caudal excretory canal further reduced than in the echino¬ 
stome cercariae, and the epithelial layer is formed around 
the primary excretory vesicle from mesodermal cells near 
the locus of the vesicle; the secondary excretory pore is formed 
at the junction of body and tail. The original (caudal) 
pores close and disappear; the secondary pore becomes the 
excretory pore of the adult. 

In the xiphidiocercariae of Plagiorchioidea the primary 
excretory canals never enter the tail. The caudal excretory 
canal is absent in these cercariae. In Acanthocolpidae of the 
superfamily AUocreadioidea, however, the caudal canal is 
slightly longer than in ihe echinostome cercariae and its 
lateral branches are also present. Acanthocolpidae connects 
the suborders Echinostomata and Plagiorchiata. The V- 
shaped excretory vesicle of Lecithodendriidae and Y-shaped 
excretory vesicle of Plagiorchiidae are developed from the 
small excretorj'' vesicle of the cercaria of these families. The 
V-shaped excretory vesicle occurs in Ommatobrephidae and 
Singhiatreminae amongst the Echinostomatoidea. Psilosto- 
midae has Y-shaped vesicle like most members of Echinosto- 
matoidea. In Cryptogonimidao, Opisthorchiidae, Acantho- 
stomidae and Heterophyidae the vesicle is Y-shaped. In 
Hemiuridae and Isoparorchiidae excretory vesicle is Y-shaped 
with long arms united anteriorly in most genera. The 
Hemiurid or Cystophorous cercaria is highly modified Avith 
complicated tail consisting of the main part, the vesicle Avith 
five appendages. It has the excretory system developed in 
the primitive manner, the fused tubes extending to the tip 
of one part of the highly modified tail. An epithelial layer 
is formed around the excretory vesicle from a mesodermal 
fundament as in Pleurolophooercous (opisthorchoid) cercariae 
and stylet cercariae. Flame cells occur in the tail of develop¬ 
ing cystophorous cercariae; all caudal parts of the excretory 
system are lost before the cercaria reaches maturity. 

The protonephridial system of Trematoda is of two typos, 
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sfcenostomate and mesostomate on account of the differences 
in the common collecting tubes and position of their main 
tributaries. In the stenosotmate type the main excretory 
canals or common collecting ducts extend forwards to the 
region of oral sucker or pharynx where they form a loop to 
continue their backward course for some distance before 
receiving their tributaries. In the mesostomate type the 
common collecting ducts are short and extend to almost the 
midregion of cercaria, a little behind acetabulum, where each 
receives its tributaries, the anterior and posterior collecting 
ducts. The stenostomate type occurs in all families of Echino- 
stomatoidea, Paramphistomoidea and Notocotyloidea, Acan- 
thocolpidae, Hemiuridae, Cryptogonimidae, Opisthorchiidae 
and families of Azygiatoidea, Fellodistomoidea and Brachy- 
laemoidae. The mesostomate type occurs in Lecitho- 
dendriidae, Plagiorchiidae, Brachycoelidae, Dicrocoeliidae and 
families of Allocreadioidea except Acanthocolpidae, Cyatho- 
cotylidae, Diplostomidae, Strigeidae and Clinostomidae. 

The excretory system of Mesocoelium sociale (Fig. 6) and 
Tremiorchis ranarum Mehra and Negi are known. In the 
former the excretory vesicle is long, tubular with two short 
diverticula at the dilated anterior end; in the latter also it is 
tubular, club-shaped and produced into two rudimentary 
cornua. So in both the excretory vesicle is cylindrical with 
two short or rudimentary cornua, each of which receives a 
common collecting tube, which runs diagonally to receive the 
anterior and posterior collecting tubes at about the level of 
acetabulum. The excretory system of both these species is 
summarized in the formula “2x6x3” = 36. Fig. 6 shows 
the distribution and arrangement of capillary groups and 
collecting tubes. Each anterior and posterior collecting 
tube receives three accessory collecting tubes, each of which 
is formed by three capillaries originating in three flame cells. 

In Plagiorchis himalayi the excretory vesicle is Y-shaped 
with long stem bifurcating into short wide cornua, a little 
behind the ovary. The cornua pass diagonally outwards, 
receiving at their anterior ends short collecting tubes dividing 
into anterior and posterior collecting tubes. The excretory 
system of Plagiorchiidae and Brachycoeliidae is closely similar 
as shown by these forms. In Dicrocoeliidae the flame cell 
formula is 2 (2-j-2+2)+(2+2+2) = 2x6x2 = 24, and the 
excretory vesicle is tubular or sac-like. The families Cophalo- 
gonimidae, Prosthogonimidae and Telorchiidae which are 
closely related to Plagiorchiidae, and included with it in the 
same siiperfamily possess Y-shaped excretory vesicle. In 
Cephalogonimus Poirier and some genera of Styphlodorina^e 
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Fig. 6. Excretory system of Meaocoelium socicde. (after Sewell 
1920. Reo, Ind. Mua.). 

the excretory vesicle is provided with lateral branches. The 
tubular or sac-like excretory vesicle of Dicrocoeliidae, Lepo- 
creadiidae and Paragoniniidae is derivative of Y-shaped vesicle 
due to disappearance of the cornua. In the last two families 
the excretory vesicle is long and tubular. In Buoephalidae 
it is long, tubular with terminal excretory pore. In Brachy- 
laemidae and Clinostomidae it is small, U-shaped or V-shaped 
with very short narrow stem and two long narrow canals. 
In Cyathocotylidae, Diplostomidae and Strigeidae it is small, 
V-shaped, rather inconspicuous in the adult and the excretory 
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Fig, 7. (after Hussey. 1941) Excretoiy system : Comparison of 
development in six types of cercariae ; A. Fork-tailed 
cercaria ; B. Schistosome cercaria.; 0. Echinostome 

cercaria ; D. Pleurolophocercous cercaria ; E, Stylet 
cercaria ; F. Hemiurid cercaria. 
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system also comprises a subcutaneous networlv of vessels, with 
dorsal subterminal or almost terminal excretory pore. In 
Spirorcliiidae and Schistosoraatidae the excretory vesicle is 
Y-shaped with short stem and long latral canals reaching 
almost to anterior extremity. In Echinostomatidae the 
Y-shaped excretory vesicle is provided with (extensively 
ramified lateral branches. 

Lymphatic system. —In a few families, Pararaphistomidae. 
Angiodictyidae, Apocreadiinae (Opecoelidae) there exists a 
system of longitudinal mesenchymatous vessels called lymph 
vessels, which though they are not connected with one another 
are associated with the excretory system and other organs 
of the body by their branches, forming plexuses around them, 
helping in the distribution of excretory and food substances. 
The function of these vessels is not definitely known. Hyman 
(1951) thinlcs that they possibly represent a primitive circula¬ 
tory system. Tandon (I960) also mentions that the system 
represents a primitive circulatory system of vessels flattened 
with mesenchymatous cells and a fluid resembling primitive 
invertebrate blood. In Paramphistomumy Cotylophoron and 
Ceylonocotyky Oastrothylax and Fischoederius the system 
consists of one pair of vessels. Olveria Thapar and Sinha 
(Cladorchiiiiae) also possesses one pair of lymphatic vessels, 
but in some other genera of CladorcWinae three pairs of vessels 
are present. In Indosolemrchis (Solenorchiinae) the system 
consists of two pairs of main vessels with numerous connec¬ 
tions and branches connected with various organs of the body 
and lymphatic sinuses. Crusz (1951) has described it in 
some details. One pair runs dorsally, medial to caeca and 
closely adhering to the dorsal excretory canals. The members 
of the other pair run more ventrally, lateral to the caeca and 
between the vitelline follicles. Brauchos of these vessels are 
specially abundant in the region of excretory vesicles and its 
diverticulum with which they are inextricably bound. They 
are also present in the substance of the postacetabular lip 
and all round acetabulum. The lymph vessel is characterized 
by the finely granular, deeply staining nature of the coagulum 
contained in it. The coagulum represents the cytoplasm of 
lymph cells, the lymphoc 3 d}es. The wall of the vessel is non- 
cellular and the vessel is obviously parenchymatous in origin. 
Willey (1930) described the system in Cotylophoron cotijlo- 
phorum in which two vessels, one on each si(le of median 
line medial to caeca are present; each gives off ramified 
branches to caeca, reproductive organs and suckers. In 
Olveria mdica and Olveria hosi two vessels give out branches 
in all directions. Anteriorly they give off four or five branolu^s 
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forming plexuses near the oral sucker. Posteriorly they cross 
the caeca and give off a large number of branches ramifying 
all over the acetabulum. The main vessels during their 
course give branches to the oesophagus, caeca, reproductive 
organs and the excretory vesicle forming plexuses around 
them. In Stunlcardia Bhalerao (Zygocotylinae) the S 3 ^stem 
consists of two pairs of vessels. In the genera Protocladorchis 
Willey syn. Maccullumia Chatterji two pairs and Nicollodiscus 
Srivastava three pairs of vessels occur. The lymph vessels 
of Megasdenia Linton and Haplodena Linton resemble closely 
those of Stunlcardia, Tandon (1960) described the lymphatic 
system of Carmerius spatiosus^ Gastrofhylax and Fisekoe- 
derivs. In these genera the lymphatic system has the same 
fundamental plan of structure (Fig. 8). The two longitudinal 
vessels running internally to caeca divide into two branches 



Fig. 8. Lymphatic system of Qastrothylax crumenifer (Crep. 1847) 
after Tandon 1960. 
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near the middle of acetabulum, one supplying the dorsal 
side, the other running postero-laterally gives many lateral 
branches to postero ventral part of acetabulum forming a 
network around it. At anterior end the longitudinal vessel 
divides into two branches at level of oral sucker; one branch 
runs in zigzag course to level of intestinal bifurcation, whilst 
the other divides into two supplying the oral sucker and 
oesophagus. Near the intestinal bifurcation the vessel gives 
three or four branches, each of which divides into two, and 
all these supply the oesophagus, caeca and reproductive ducts 
in the region. The caeca are surrounded by many branches 
from the vessels of the respective sides. The lymphatic 
plexuses around the testes are formed by transverse branches 
of the vessels of the respective sides, while the ovary gets 
its supply from both the sides, and branches come to it from 
those supplying the testes. The excretory vesicle is pro¬ 
fusely surroimded by branches from both sides. Besides 
these the vessels give off a large number of slender wavy 
branches transversely in the general body, laterodorsally and 
lateroventrally as well as towards median line. These divide 
many times, giving secondary, tertiary and quartemary 
branches, which extend transversely in great length, resulting 
in the imion of the branches of two sides in the median line. 
These branches finally terminate in loiobbed ends. Lympha¬ 
tic system of Fischoederius elongatus is essentially similar to 
that of Oastrothylax crumenifer. 

Methods of examination and technique 

Host animals should be freshly killed under chloroform 
and their gut lemoved from the end of buccal cavity to the 
anus or cloaca and divided into fairly large pieces in normal 
saline solution; pieces should be kept in saline solution in a 
glass dish preferably with low walls for 1-2 hours, during 
which time the fluid and walls of the gut should be examined. 
The strigeids do not detach themselves easily, therefore, 
the intestine should be thoroughly examined and fluid be 
carefully decanted off and changed several times for observing 
the parasites. The buccal cavity of birds (Ciconiformes), 
which contains distomes of Clinostomidao should bo separately 
examined in normal saline solution. All other organs such 
as the heart with aortic arches, liver, gall bladder, bile duct, 
lungs, urinary bladder, kidneys, hepatic and mesenteric 
veins anl other blood vessels should be examined. The 
body cavity and air sacs as well as lungs and trachaea of 
aquatic birds be examined for species of Cycloco lidae. 
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The specimens should be fixed for entire mounts and 
sections in Bouin’s fluid. For entire mounts specimens have 
to be flattened slightly under pressure of a coverglass, slide 
or glass plate depending upon the size and thickness of worms. 
For this purpose they should be gently tied by thread or string 
before they are kept in Bouin’s fluid overnight. If they are 
small, they may be kept in the flxative for 2-3 hours. The 
specimens for sections should be transferred to the fixative 
straight without flattening and left in it for a few or more 
hours according to their size and thickness; ordinarily over¬ 
night fixation in Bouin’s fluid is safer even for section cutting 
purpose. 

The study of living specimens is necessary in the case of 
small worms and in other forms such as echinostomes. The 
excretory system can best be studied in the living worm 
under microscope. The flame cells become visible just before 
death. In the cercariae as well as adults the excretory system 
is of groat taxonomic importance. It is generally assumed 
that the forms with a similar excretory system are closely 
related and with unlike patterns are distantly related, though 
there are some exceptions. The excretory vesicle, the main 
ducts with their tributaries can be studied and diagram 
showing them, the suckers, alimentary system and gonads 
should be drawm. The echinostomes for the diagram of 
collar and collar spines must be studied in living worm as 
some collar spines are likely to fall off during flattening or 
in course of transferring the material from fixative to various 
grades of alcohol. The position and number of collar spines 
is of taxonomic importance. 

Bonin's fluid is the best fixative for all general pui’poses. 
Formalin 10% may be used when Bouin’s fluid is not avail¬ 
able. The specimens after fixation should be washed in 
w’ater for a few hours and then transferred to 50% alcohol. 
They should be kept in 50% and 70% alcohol respectively 
overnight. 70% alcohol should be changed once after every 
24 hours to remove the yellow picric acid colour of Bouin’s 
fluid. 

The stains to be used for entire mounts are : 

1. 6% Aqueous solution of Haemalum diluted to 0.5 
—1% strength for 5 minutes to half an hour according 
to the size of specimen, w4th several changes from tap 
water for differentiation to 0.1—1% HCL and back 
to water till the requisite stain is taken by the specimen 
and proper differentiation of ograns achieved. For this 
purpose watch glasses are used for keeping specimens in 
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water, the stain and acid water, and constant watching 
under the binocular is exercised to remove excess of 
stain. This stain gives the best results if it is properly 
used. It takes much less time than other stains. 

2. Acidified carmine as recommended by W. Carl Gower in 
Stain Technology (1939) Vol. 14:—“100 cc. of glacial 
acetic acid and 10 gnis. of carmine are dissolved by 
heating and allowed to come to a boil. Cool and filter. 
Carefully remove the filter paper from the funnel and 
spread it out flat to dry. The filterate is Schneider's 
aceto-carmine and may be used for the uses indicated. 
When the residue left on the filter paper is quite dr>, 
remove it as carefully as possible. It may be used at 
once or placed in tightly closed container for future use. 
The standing solution is made up as Mayor's carmalum, 
substituting acidified carmine described above for earminic 
acid. Acetic alum carmine diluted by distilled water by 
the addition of just sufficient stain to produce a port 
vine colour. The specimens may be left in this solution 
for 24 to 36 hours. The differentiation should bo done 
in acid water, 0.5% HCL.” 

3. Delafield haematoxylin or Heidenhain haematoxylin 
differentiated with 3% iron alum, acidified water (0.5% 
HCL) or acid alcohol in the usual way. Belafiold hacma- 
toxylin should be vci y dilute vith a few drops of stain to 
a tube of distilled water to attain violet colour. TIk^ 
specimens may be left in this stain for 12-24 hours. 

The best results were obtained by the first two methods, viz,, 

by Haemalum and Mayer’s acidified carmine : 

1. For staining sections Delafield haematoxylin diluted by 
one third stain to two-third of water is recommended. 
The stain should be differentiated by 0.5% acid water 
(dilute hydrochloric acid) or 3% iron alum. The slide 
with sections should be kept in the stain for 1-2 minutos 
according to discretion and experience. They should be 
washed in water or taken through grades of alcohol 
and differentiated in acid alcohol. If iron alum is used, 
the sections should be kept in it after washing in tap 
water. The sections shoiUd be counter-stained in 1% 
alcoholic eosine or orange G in 90% alcohol. 

2. Heidenhain haematoxylin 1% solution and 3% iron 
alum method (overnight) followT*d by counter'tain of 1% 
alcoholic eosine or orange G in 90% alcohol gives good 
results. 
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Examination methods and technique for 

CERCARIAE 

The cercariae can best be examined in the living condition. 
Freshwater snails brought from ponds or swampy places 
should be kept in separate aquaria according to localit 5 % 
For study they should be separated in tap water in a small 
glass vessel, the cercariae passed out be examined. The 
infected snails should be isolated and kept in glass tubes; the 
development and ripening of cercariae in germinal sacs 
(sporocyst or rediae) can take place for months after the 
samples have been taken. The coUection of fresh snails from 
their natural environment should be kept under observation 
for a week. When infection has been determined and the 
cercariae identified; and if the number of infected snails is 
large, a snail may be dissected and the cercariae and germmal 
sacs taken out, studied and some fixed in hot 10% formalin. 
But for detailed study and diagram the cercariae as passed 
out of che snail must be relied upon; they should be studied 
alive in 0.35% solution of NaCl. During the slow evapora¬ 
tion of fluid cercaria passes in a state of asphyxia in which 
it keeps quiefc for 10-30 minutes. In this interval it is studied 
and drawn. There should be enough number of specimens 
on separate sUdes to replace the dying ones. Just before 
death they are most suitable for study specially of the excre¬ 
tory system. This has been pointed out by Looss, 1894, 
Coii, 1918 and Wesenberg Lund, 1934. Simultaneously some 
specimens should be preserved in hot 5% or 10% formalin. 
It is necessary to use several specimens to obtain a drawing. 
The dimensions should be taken before their description. 
Wesenbejg Lund has rightly pointed out that “the old 
mamier of giving the cercaria a name was much better than 
that of calling them by numbers as done by Sewell, Cercariae 
Indicae I-LX. Dubois adopted the mode of nomenclature 
of Sewell and gave a list of cercariae I-XXXII. Szidat gave 
his species Letters, Cercariae A-C Szidat, “When the adult 
of the cercaria is Imown, the cercaria with its name should 
be placed under the name of the adult trematoda.'' 

Intra-vitam staining with neutral red is recommended for 
study. Miller (1926) reported “Intra-vitam staining with 
neutral red proved very useful in the definition of certain 
glands and organs, and inhibiting the activity of the larva” 
Stunkard (1930) uniformly got good results by the use of 
neutral red. He used a small drop of a one thousand aqueous 
solution of the stain added to a drop of water containing the 
larvae. The stain almost immediately penetrated into the 
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specimer.s, differnetiating the glands and other structures. 
It is particularly fa\rourablc for the differentiation of gland 
cells. 

For the fixed and preserved specimens Hacmalum, iSchnci- 
der’s acetocamiine as recommended by Gower, Dolafidd or 
Ehrlich’s haematoxylin followed by countorstain with alcoholic 
eosin or orange G as mentioned for adults gives good results. 
The fixatives to be used are hot 10% formalin or Fleming’s 
solution. For maldng stained toto mounts it is necessary 
to flatten cercariae under slight pressure of coverslip before 
fixation. 

For the study of the excretory system from fixed specimens 
of amphistome cercariae Peter (1960) recommends a techniciuo 
for permanent toto preparations : ‘'A few cercariae are mounted 
on a slide under coverslip. By slowly drawing out water 
with a piece of blotting paper a certain amount of pressure 
is exercised so as to flatten them. IBouin’s fluid then 
is introduced in between the coverslip and slide and the 
original amount of pressure is maintained by drawing out 
again the excess of fluid. As the fluid penetrates, the cer¬ 
cariae take the colour of fixative, leaving the excretory 
vesicle and main trunks practically unstained. The pre¬ 
paration is left undisturbed till the cercariae are fixed in the 
flattened position after which the coveislip is gently removed. 
Previous flooding of the slide with the fixative fluid facilitates 
easy removal of the coverslip without damaging the cercariae 
that may be sticking to the slide. The preparation is then 
washed tw’ice or thrice in 70% alcohol to remove the excess 
of fixative and after passing through ascending series of 
alcohol and then xylol is mounted in balsam.” 

History of classification of Trematoda Rudolphi, 

1808 

Zeder (1800) was the first to classify the parasitic worms 
into five groups : (1) Round worms; (2) Hooked worms; 

(3) Sucking worms; (4) Tape worms; (5) Bladder worms. 
These groups were raised to the rank of orders and given the 
scientific names by Rudolphi (1808-1810) who designated 
them: (1) Nematoide?’; (2) Acanthocephala; (3) Trematoda; 

(4) Cestoidea; and (o) Cystica. Prof. G. H. F Nuttal (1921) 
rightly observed “Rudolplii’s chief publication entitled 
Eniozoarvm historia naturdlis (1808-1810) in 3 vol. has 
served for helminthology in a maimer that may be compared 
to that of Linnaeus’s Systerna Naturae in its bearing on 
systematic Zoology” The larva ''Gercaria'' ow^os its origin 
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to 0. F Muller who created it for supposedly adult worm in 
1773. Bojaiius (1818) who described cercariae and observed 
their emergence from ‘"radiae” mentioned that they arose 
within snails in certain sacs called by him as '‘Royal yellow 
worms’' The generic name ''Redid*^ was given by De 
Phillippi in 1837, who later in 1854 accepted the view that 
the redia was a larval stage and recommended that the name 
be no longer used to designate a genus. La Rue (1957) has 
mentioned "the relation of cercariae to adult distomcs was 
suggested by Oken, editor of the Journal Isis in which the 
papers on cercariae by Nitcli (1817) and Bojanus (1818) were 
published. Oken appended a footnote to Bojanus’s paper 
in which he speculated” according to Bojanus one could now 
wager that these cercariae are embryos of distomes” 

Steenstrup (1842) in his book dealt with the principle of 
alternation of generations applied to various organisms 
including the trematodes as many observations and some 
speculation accumulated concerning the life liistory of digcne- 
tic trematodes. 

Diesing (1850) still considered cercariae to be adult trema¬ 
todes. In 1855 he recognized nine genera and twenty species 
of cercariae and erected a suborder for them. In 1858 he 
accepted them as flukes and their larval nature. 

In 1856 two schemes of classification of Trematoda were 
proposed independently by Leuckart and Burmeister. 
Leuckart (1856) divided Trematoda into two families (1) 
Distomea for endoparasitic worms with metamorphosis and 

(2) Polystomea for ectoparasitic worms without metamor¬ 
phosis. Burmeister (1856) divided Trematoda into three 
groups on the basis of adhesive organs : (1) Pectobothrii or 
Pectobothridia for trematodes with hard suckers; (2) Mala- 
cobothrii or Malacobothridia for trematodes with soft suckers; 

(3) Aspidobothrii or Aspidobothrea for forms 'with multi- 
loculate organ. 

Van Beneden (1858) divided Trematoda into two main 
groups "Monogenesis” for forms with direct development 
and "Digenesis” for forms with indirect development or those 
in which sexual generation alternates with asexual genera¬ 
tions. Cams (1863) latinized the names of these groups as 
Monogenea and Digenea. Van Beneden did not attempt to 
allocate the Aspidobothrii. After Steenstrup and the dis¬ 
covery of the life cyole of Fasciola hepaHca> by Leuckart (1882) 
and Thomas (1883) alternation of generations in Digenea was 
firmly established. 

Grobben (1879 and 1882), after demonstration of partheno¬ 
genesis in certain invertebrates thought that the life cycle of 
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digenetio trematodes does not involve sexual generation 
alternating with asexual generation with parthenogenetio 
ones. This view was accepted by Sinitsin (1922) who desig¬ 
nated the redial and sporocyst generations ‘Tarthenita” 
and the sexual generation “Marita”. 

Stunliard (1940) doubted much the existence of partlieno- 
genesiii in Digenea, saying “So far as I am aware, partheno¬ 
genesis has never been established by original and competent 
methods in either sporocysts or rodiae, and the best recent 
work has shown that in several species it does not occur. 
Accordingly the terminology of Sinitsin, with its implied con¬ 
notation is not only unjustified, but may prove very mislead¬ 
ing. Szidat recently (1962) reported that in gyamnophalline 
metacercaria in Argentina after disappearance of the testes 
and vitellaria the ovary persists and continues producing 
oocytes that develop into cercariae without fertilization. 
James (1964) reported that the ovary was not present in his 
species of Parvatrema in two successive generations of ger¬ 
minal sacs which had otherwise the structure of gynmophallint^ 
metacercaria, but according to Cable (1965) liis figure sIiowts 
in young germinal sacs “germinal masses” near the site of the 
ovary in the adult. Cable (1965) cites these cases and men¬ 
tions “Brooks regarded the germijial cells oogonia which 
cleave precociously to form germinal masses i.e., potential 
embryos whose dissociation mth subseciuent development of 
the ex-components he interpreted as polyembryony.” Cable 
further says “Reproduction in these gynmophalline species 
certainly approaches diploid parthenogenesis as reported 
in some rotifers and eladocera” Agreeing with James ho 
thinks that “reproduction m the germinal sacs of trematodes 
probably is a type of parthenogenesis in which moiosia is not 
involved. Secondly, however, polyembryony could be opera¬ 
tive if the embryo resulting from parthenogenesis dissociated 
to produce more than one individual of the next generation 
of the cycle” 

Although alternation of generations was widely acc(*pt('d 
in the life history of Digenea, there were certain anomalies. 
The life history of strigeids seemed to be an exception, since 
rediae and sporocyst stages had not been observed and the 
encysted tetracotyle larvae developed sexual maturity in 
final vertebrate hosts. In 1863 Leuckart expressed the opinion 
that the embryo of strigeids may develop directly into th(^ 
tetracotyle. The ciliated embryo which emerges from the 
egg of distomes was named miracidium by Braun (1892). 
iSnstow (1877) created the group Metastatica for the holo- 
stomes. The family Holostomidae now Icnown a^ Strigeidae 

5 
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was thought to have different life history from that of mono- 
geiietic and digenetic trematodes. He thought that it appears 
to be intermediate between them. Leu chart (1879) accepted 
this idea of Linstow and termed the development of the 
holostomes ‘‘Metastatic” This idea was accepted by Brandes 
(1890) and other authors who believed that the larva known 
as tetracotyle and Diplostomum (Diplostomulum) developed 
by metamorphosis of the miraciclium without sporocyst or 
redial generation. This idea persisted till Lutz (1920), Mathias 
(1922) and Ruszkowski (1921) independently showed that the 
Strigeidae are true digenetic trematodes and that the tetra¬ 
cotyle larvae develop from furcocercous cercariae. Szidat 
(1924) reported infection experiments with forktailed ccrcariae 
possessing pharynx produced in sporccj^^sts in various snails. 
He described the entry of the cercariae into the intermediate 
host and treated the development of the penetrated and 
now tailess carcariae into tetracotyle larvae and thus confirmed 
the findings of the above mentioned authors that the Stri¬ 
geidae arc true digenetic trematodes. There is no inter¬ 
mediate condition between monogenetic and digenetic, and 
the concept “Metastatica” based on wrong presumption was 
discarded. 

Monticelli (1888) arranged the digenetic trematodes into 
four families and included Aspidogasf.er in the fa7nily Amphis- 
tomca. Brandes (1890) divided the Diplostomeae of Monti¬ 
celli into three families : Diplostomidae, Holostomidae and 
Hemistomidae. The anomalous position of aspidogastrids 
and the acceptance of the metastatic development of tetra¬ 
cotyle larvae made the division of Trematoda into Mono- 
genea and Digenea incongruous. Accordingly, Monticelli 
(1892) rejected the classification of Trematoda into Mono- 
genea and Metastatic, and reverted to the scheme of Burmeis- 
ter, and divided Trematoda into three suborders on the basis 
of adhesive organs : (1) Hetcrocotylea; (2) Aspidocotylea; 
and (3) Malacocotylea. Stunkard thinks “Actually the result 
was to divide the Digenea into the Aspidocotylea and Malo- 
cotylea, hince the Hetcrocotylea was equivalent to Pecto- 
bothrea.” Discussing the situation Braun (1893) noted that 
the aspidogasterids are monogenetic but morphologically like 
the distomes, whereas Gyrocotylvs is not monogenetic, although 
it is morphologically like the polystomes. Braun, therefore, 
considered it questionable to base the system of classification 
of Trematoda essentially on their development, and accepted 
the classification of Monticelli. 

Leuckart (1879) compared Archigetes, a progenetic cestodc 
which becomes sexually mature in tubificid oligochaetes with 
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Aspidogaster and suggested that the aspidogastrids are essen¬ 
tially sexually mature rediae. 

Poche (1925) di’^nded the suborder Prosostomata Odhner, 
1905 of Digenea into two tribes, Fascioloidac and Aspido- 
gastroidac; in the latter he placed thd family Aspidogasteridao 
Poohe, 1907 

Faust and Tang (1936) excluded the latter family from 
Digenea and erected for it a separate and independent sub¬ 
class Aspidogastrea equal in rank to the subclasses Mouogenea 
and Digenea. They revert(‘d in a way to Burmeister'^’ system, 
laying emphasis on the life history as the fundam(*ntal princi¬ 
ple of classification. Thc}^ proposed the subclass name 
Aspidogastrea, deriving it from the type gcuius Aspidogasler. 

Baer and Euzet (196l) gave Monogenea (class Monogenoid* a 
Bychowsky, 1957) the status of class, since the discovery of 
Ghimaericola Brinkmann, 1957 and Gallorhynchicola Brink- 
mann, 1957 of the order Chimaericoloidea Brinkmann, 1957 
belonging to Monogenea shows that they have unmistakable 
affinity with Gyrocotyloidea Poche, 1925. The latter has 
lost all trace of digestive system except the muscular wall at 
the anterior extremity which represejits tho buccal cavity of 
Ghimaericola, The lycophorc of Gyrocotyloid(?a is eiliated 
bearing 5 pairs of crotchets at posterior extremity. It 
resembles much more the larva of Monogenea than the onco¬ 
sphere of a Cestode, and notabl.y in tho form of crotchets them¬ 
selves. The eiliated larva of Ghimaericola possesses 8 pairs 
of crotchets on the haptor. The larva of Gyrocotyloidea 
develops as in Monogenea without metamorphosis and the 
larval crotchets persist at the posterior extremity. Tlu' 
posterior part of the body of adult Ghimaericola is prolonged 
in the form of narrow stalk bearing the haptor of four pairs 
of organs of fixation in the form of pincers. The testes are 
numerous and the vagina are two. In these features it 
resembles Monogenea. Ghimaericola has been previously 
met in ancient prejurassio Ghimaera. Chimaericoloidea 
and Gyrocotyloidea are both parasites of Holocephali, 
Chimaeriin the former on the gills and the latter in the 
intestine. Chimaeri cole idea has obviously given rise to 
Gyrocotyloidea. 

Stunkard (1962, 1963) has reverted to the theme of the 
phylogeny of Trematoda. He has divided Trematoda into 
two subclasses : Pectobothridia Burmeister, 1866 and Mala- 
cobothridia Burmeister, 1856. He divides the latter into 
two orders : Aspidobothrea Burmeister, 1856 and Digenea 
Van Beneden, 1858. It may be recalled that Burnu'ist-er 
had but Aspidobothrea on equal footing with Pectobothridia 
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and Malacobothridia, and the division of Trematoda was into 
three groups. 

Stunkard (1959) said ‘‘The Digenea are distinct in mor¬ 
phology, bionomics and life history from the Monogenea 
and the origin of double hosts with alternation is still an 
unsolved problem” In 1962 he made a statement “Members 
of the Malacobothridia, like those of the Cestoda, begin their 
life cycles as parasites of invertebrates, the former principally 
in molluscs, the latter in Arthropods. Both groups are 
undoubtedly of great geologic age and there is evidence that 
present families have evolved together with their hosts, 
(Stunlcard, 1957). The cestodes are more degenerate or more 
highly specialized and more host specific than the trematodes. 
Both groups are quite distinct from the Pectobothridia which 
have a distinctly different structure, and presumably a diff¬ 
erent phylogenetic history” This shows that Malacoboth¬ 
ridia and Cestoda evolved from the same line of ancestory and 
Pectobothridia along the other line may be included in two 
different classes. Baer and Euzet (1961) have shown, follow¬ 
ing Bychowsky (1957), that Monogenea and Cestoda have 
been evolved from the same ancestory, the latter through 
Chimaericola and other Monogenea, which means that Mono¬ 
genea are more closely related to Cestoda than Digenea. 
In 1963 Stunkard says, “The proposal of Baer and Euzet to 
remove the Monogenea from the Trematoda and recognize 
the group as a separate and independent class disregards the 
historical and morphological similarity. It is true and widely 
accepted that the polystomes azid distomes are only distantly 
related, but both have been accepted as trematodes by 
zoologists for more than 150 years” According to this he 
justifies the allocation of Monogenea and Digenea to the same 
class. Thus his views about the origin and phylogeny of 
Pectobothridia and Malacobothridia are hardly reconcilable. 
Stankard further says, “although the amphibians arose in 
the Cretaceous, the families Ranidac, Hylidae and Pelobatidae 
according to Brattastrom (1957) date from the Miocene. 
The polystomes of these amphibians are digenetic wuth an 
ectoparasitic generation on the gills of the aquatic stage and 
cndoparasitic generation in the urinary bladder of the amphi¬ 
bian themselves” He further on says “The gyrodactyles 
are viviparous with successive generations and the poly¬ 
stomes of Amjjhibia are digenetic. Consequently, for these 
groups the designation Monogenea is inappropriate” Gyro- 
dactylcs and polystomes of Ampliibia are the sx^ecialized or 
degenerate branches of the phylogenetic tree of Monogenea, 
which have diverged from their ancestor and the typical 
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Monogenea, and reproduced differently from them. As the 
gyrodaotyles and polystomes of Amphibia are the few excep¬ 
tions among Monogenea, the vast majority of th(^ group 
being monogenetio, the nomenclature of the class Monogenea 
should not be changed. The emphasis on the life history as 
the basis of classification should be maintained, as it gives an 
indication of the evolutionary history of the classes Mono¬ 
genea and Trematoda. 

We accept the status of Monogenea as an independent class 
under the phylum Platyhelminthes equivalent to the class 
Trematoda (Rudolphi, 1808). In the Trematoda are included 
the two subclasses, Aspidobothrea Burmeister, 1856 and the 
Digenea Beneden, 1858. 

Class Monogenea Beneden, 1858 

Syn. Pectobothridia Biu'meister, 1856 
Heterocotylea Montici Hi, 1892. 
Monogenoidea Bychow sky, 1957 

Platyhelminthes : Parasitic worms with hard suckers, th(^ 
posterior sucker, opisthaptor, generally jjrovided with hoolcs 
and booklets and sometimes suckers or pincer-like clasps. 
Generally ectoparasitic on aquatic vertebrates, and mono- 
genetic. One host life cycle. 

Class Trematoda (Rudolphi, 1808) Baer et Joyeux, 1961 
Platyhelminthes : Parasitic worms. Endoparasitic. Adhesive 
organs flexible suckers without hooks or booklets or clamps. 
Ventral adhesive organ sometimes ventral adhesive disc 
covering ventral surface of body with alveoli (Aspidobothrea). 
Mouth usually surrounded by oral .sucker. Suckers some¬ 
times absent. Pharynx present, rarely absent. Intestine 
usually triclad type, sometimes rhabdocoele type, tubular or 
sac-shaped gut. Mostly hermapliroditic, sometimes uni¬ 
sexual. Digene tic with alternation of sexual generation in 
final vertebrate host with larval generations in intermediate 
molluscan host (subclass Digenea) or monogenetio with direct 
development and one host life cycle (subclass Aspidobotlu'ea). 
Excretory vesicle with two principal branches : excn‘tory 
opening usually single, posteroterminal or posterosubterminal. 

1. Subclass Aspidobothrea BiiruKister, 1856 
Syn. Aspidocotylea Monticelli, 1892 

Aspidogastrea Faust and Tang, 1936. 

Trematoda: Endoparasitic. Monogene tic. Oral sucker 
ab.sont or poorly developed. Ventral miiltilociilate adhesive^ 
disc present or without disc but with a single* row of suc-kers 
on ventral surface; without hooks. Excretory pore single 
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or double, posteroterminal. Life cycle simple with direct 
development, without asexual or parthenogenetic reproduction. 
One host life cycle. Endoparasitic in molluscs or cold blooded 
vertebrates, fishes and turtles. 

2. Subclass Digenea Beneden,. 1858 

Syx^. Malacobothridia Burmeister, 1856 
Malacocotylea Monticelli, 1892. 

Trematoda : Endoparasitic. Adhesive organs flexible 
suckers, without hooks. Oral sucker usually present, absent 
in Bucephalidae; exceptionally both suckers absent. Pharynx 
present, rarely absent. Intestine fork<-d gut, sometimes 
sca-like or tubular intestine (Bucephalidae). Digenetic with 
alternation of sexual generation in final vertebrate host with 
successive larval generations resulting by polyembryony in 
intermediate molluscan host. Dev(‘lopment always hetero- 
genetic (Indirect), Adult parasitic in natural cavities in 
vertebrates. 


Trematoda : Oicenea 

Since the publication of memorable works by Looss in 
1899 and 1902 on the morphology of adult digenetic forms 
as the result of which he split up the old genus Distomum 
Retzius, 1776 into a largo number of newly created genera, 
subfamilies and families, the taxonomy of Digenea has assumed 
great and valuable proportions to which many subsequent 
workers have contributed. Odhner in 1906 divided Digenea 
into two suborders, Gasterostomata and Prosostomata on 
the ventral position of the mouth and the position of the 
adhesive organ much in front of it at the anterior end in 
Gasterostomata, and the terminal anterior position of the 
mouth surrounded b 3 ^ oral sucker in Prosostomata. Liihe 
(1909), Poche (1925), Fuhrmann (1928) Dawes (1946, 1956) 
and most subsequent authors up to Yamaguti (1958) accepted 
tliis classification. 

Liihe (1909) classified the cercariae under five major groups, 
Xophocercariae, Gasterosome, Monostome, Amphistome and 
Distome cercariae. He subdivided the Distome cercariae 
into : (A) Leptocercous cercariae; (B) Rhopalocercous cer¬ 
cariae; (C) Cystocercous cercariae; (D) Furcocercous cercariae; 
and (E) Ccrcariaeae. He further subdivided Leptocercous 
cercariae into Gymnocephalous cercariae, Echinostome cer¬ 
cariae and Xiphidiocercariae. 

Poche (1925) accepted Gasterostomata Odhner and Proso¬ 
stomata Odhner. The former containing only the family 
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Buchephalidao Poche, 1907. He subdivided Prosostoniata 
into two tribes. Fascioloidae and Aspidogasteroidao, the latter 
including only tlie single family Aspidogastoridae Poche, 
1907. 

I^a Rue (1926) was the first to show that Odhncr’s division 
of Digenea into Gasterostomata and Prosostoniata was not 
based on affinities and therefore is unnatural and misleading. 
He drew the conclusion from Oort's work (1917) on the excre¬ 
tory system of live fork-tailed cercariae, the excretory system 
of miracidia and the morphology of adults of Strigeidae and 
Bu 'ephalidae. Ho stressed the close affinities of Strigeidac, 
ga.sterostomcs and schistosomes, cpioting the life history 
investigations of Lutz (192f) Ruszkowski (1921) and Szidat 
(1924), which established that Strigeidac arc true digenetio 
trematodes. He created the order Strigeatoidea wfth its 
suborders Strigeata, Scistosomata and Bucephalata on the 
basis of their affinities. 

Faust (1929) divided the class Trcniatoda into two sub¬ 
classes Monogenea and Digenea. He divided the latti r into 
oi'ders Gasterostomata and Prosostoniata. Faust and Tang 
(1936) proposed that Aspidogastried trematodes should be 
separated from Prosostoniata and be constituted into a 
separate subclass Aspidogastrea equal in rank to Monogciu*a 
and Digenea and forming the intermediate group b(*tween 
them. Faust (1940) in third revised edition of his text book 
Human Helminthology accordingly, divided Trc*matoda into 
three subclasses, Monogenea Cams, 1863, Aspidogastrea 
Faust and Tang, 1936 and Digenea Cams, 1863. 

Dubois (1936) enunciated new priiioipl(‘s of classification 
for the group Strigeida Poche, 1925. Accc^pting the elassihea- 
tion by Poche he adoiitcd Strigeida Poche, 1925 constituting 
a supersuporfamil}’^ corresponding to Metastatica Braun, 
1893 or Holostatica Liilic, 1909 or Strigeoidea Railiiet. 1919 
or suborder Strigeata La Rue, 1926. He subdivided Strigeida 
into two superfamiUes ; T. Strigeides (syn Strigeoidea Railiiet, 
partim) and IT. C3’'athocotylides. He subdivided the Strigeides 
into subsuperfaniilies, families, subfamilies and subsubfamilies. 
Dubois (1938, 1953) incorporated this olassiheation in his 
monograph of the Strigeida, in which he also divided family 
CyathocotyUdae into two supersubfamilies. 

La Rue (1938) stressed again tlu^ importance of excretory 
system in the larval stages and the life history studies in 
relation to the problem of the taxonomy of the Digenea saying, 
“the development of a natural taxonomic system for the 
Digenea must be based upon comparative anatomy of all 
stages of the life liistory” 
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Szidat (1936) created the order Fasciolatoidea and the sub¬ 
order Paramphistomstoinata under it to include the families 
Paramphistomidae Fischoeder, 1901, Angiodictyidae Looss, 
1902 (syn. Microscaphidiidae Travassos, 1922), Mesometridae 
Poche, 1925 and Notocot^lidae Liihe, 1909. Later (1937) 
while describing the developmental history of Sphaeridio- 
trema jlobulus Rud., 1814 and determining the systematic 
position of this species in Psilostomidae, Szidat pointed out 
the fundamental similarity in the life cycles of the latter 
family and Echinostomatidae. In 1939 he set up the sub¬ 
order Echinostomata under Fasciolatoidea based on similari¬ 
ties in the pattern of the life cycle and structure of the larval 
stages to include the families Echinostomatidae, Psilostomidae 
and Fasciohdae, and agreed with La Rue in recognizing the 
great importance of life history studies in determining the 
taxonomic system of the Digenea. He also stressed the 
value of host specificity as a criterion of taxonomic deter¬ 
mination, and pointed out the remarkable degree of host 
si^ecificity shown by some Digenea. To support this idea 
he took the example of three families the Paramphistomidae, 
Notocotylidae and Schistosomatidae. According to him the 
Paramphistomidae which has its representatives in all 
classes of vertebrates is of great antiquity. He suggested 
that the Notocotylidae was derived from it, while it itself 
was evolved from the Angiodictyidae. He stated that 
Echinostomatidae represents the central stem from which 
were derived the families Chathaemasiidae, Rhopahasidae, 
Psilostomatidae, Philophthalmidae and Fasciohdae. In his 
opinion in each famil}^ such as Paramphistomidae, Notoco¬ 
tylidae and Schistosomatidae there are subfamilies or genera 
which have followed the evolution of their hosts. In the 
three families taken as illustration by him he tried to correlate 
the phylogenetic histories of the subfamilies and palaeontolo¬ 
gical record of their hosts, and came to the conclusion that 
the Digenea is a very old group and these parasites and 
their definitive hosts have had parallel evolutionary histories. 

Allison (1943) on the basis of his investigations on the life 
cycle of Leucochloridiomorpha constantiae ostabhshed resem¬ 
blance of this life cycle with that of Strigeatoidea on account 
of its furcocercous cereariae vdth the tail stem shorter than 
the furca developing in branching sporocysts in an aquatic 
snail, whereas the other cereariae of the family Brachjdaemi- 
dao which occur in land snails and without exception have 
very short vestigial tails or nearly tailless condition, show 
an adaptatioh of life in the terrestrial snail host. In the 
metacercaria of L. constantiae a vestigial reserve excretory 
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system is present showing that the species and hence, the 
family is closely related to the strigeids. He further sliowcd 
that L, constantiae resembles Bucephalidae in having small 
eggs, in the miracidia the cillia being borne on bars and in the 
sporocysts being branched. Therefore, Bucephalidae and 
Brachylaemidae form one group and Spirorchiidae (Schisto¬ 
somata), Ciinostomata and Cyathocotyhdae (Strigeata) form 
another. He created the superfamily Brachylaomoidea with 
Brachylaemidae Joyeux and Foley, 1930 as the type family. 

Dubois (1944) elevated Brachylaemidae to the rank of 
supersui)erfamily Brachylaemida and united it with the 
supersuperfamily Strigeida Poche under the subtribe Stri- 
geoinao Dubois characterized by the furcocorcous cercariae 
with long furca or their tailless derivatives issuing from, 
sporocysts. He created the subtribe Clinostomoinac for the 
family Clinostomidae, the larvae of which have short furca 
and are produced in rediae in contrast to the sub tribe Stri- 
geoinae Dubois. He united the sub tribes Strigeoinae and 
clinostomoinae to form the tribe Strigeoidea. He created 
for the blood fluke families Spirorchiidae and Aporocotylidac^ 
the supersuperfamily Spirorchida and united it with the 
supersuperfamily Schistosomatida Poche, 1925 to form tin? 
tribe Schistosomatoidea Dubois, 1944. Finally ho combined 
his two tribes Strigoidea and Schistosomatoidea under the 
suborder Strigeata La Rue, 1926, which he united with the 
suborder Bucephalata La Rue, 1926 to constitute the oj’der 
Strigeatoidea La Rue, 1926. The closer affinity of Brachy- 
laemida to Strigeida, on account of which Dubois combined 
in the same subtribe Strigeoinae is r(3vcrse to Allison’s view 
(1943) who says ‘‘in respect to the miracidial sporocyst genera¬ 
tions just compared, it is appai-ent that the Bucephalata and 
Brachylaemidae form one group and the Spirorchidae 
(Scliistosomata), Ciinostomata and Cyathocotylidae (Strigeata) 
another” Cort, Amoel and Van dor Woude (1951) mention 
that Alhson included Brachylaemidae under the suborder 
Buchephalata, but he did not say so in these words though 
he probably implied it. He removed Brachylaemidae from the 
Prososomata and included it in the order Strigeatoidea under 
the new superfamily Brachylaemoidea. 

Mehra (1950) remarked on the basis of Allison’s flndings 
in the life cycle of L. constantiae “Odhner’s view that the 
blood flukes are closely related to the Brachylaemidae is 
upheld. The superfamily Brachylaemoidea is no doubt 
closel}'’ related to the Strigeata, Ciinostomata and Bucephalata 
so as to be included under the order Strigeatoidea as a 
suborder Brachylaemata.” 

6 
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Stunkard (1946) after giving a brief historical review of the 
systematic position of Aspidogasteridae Poche, 1907 con¬ 
sidered the creation of a distinct subclass Aspidogastrea by 
Faust and Tang (1936) as '‘a backward step in the formulation 
of the natural system”. He thought that “their affinities 
are clearly with the Digenea, although present information 
is insufficient to determine whether their life cycle is primi¬ 
tive or secondarily simplified” He also mentioned “The 
division of the Digenea into Gasterostomata and Prosostomata 
has outlived its usefulness and should be discarded.’ He 
rightly criticised the validity of the Monostomata. In 
reviewing the work on monostome families Cyclocoelidae and 
Eucot 3 didae and the distomes of Opisthorcliioidea (Faust, 
1929) Vogel, 1934 and Rcnicolidae Dollfiis, 1939 he is rightly 
led to the conclusion that no significance can be attached to 
the presence, location and absence of acetabulum and the 
arrangement of these worms into suborders Amphistomata, 
Distomata and Monostomata has little phylogenetic or taxono¬ 
mic support. He criticised the s^^stem of classification of 
larval stages of digenetic trematodes as that of Liihe, which 
he considers to be one of the most useful in which cercariae 
were classified chiefly on the form of the tail and on the pre¬ 
sence and absence of the stylet, and those of Lebour (1912) 
separating the cercariae which develop in sporocysts from 
those which develop in rediae and Sewell (1922) who based 
his classification on the presence or absence of acetabulum 
and the excretory s^^stem and refers to Allison (1943) and 
others that cercarial tail “is not reliable index of genetic 
relationship” mentioning the larval group Gercariaeum 
Diesing comprises diverse forms of tailless cercariae belonging 
to Cyclocoelidae, Zoogonidae, Brach^daemidae and Eucotj^- 
lidae. Though the difficulties in formulating the natural 
system of classification have been recognized Liihe’s and 
Sewell’s systems of classification have served a useful purpose. 
Liihe’s S 3 ^stem is helpful even now in the laying out of a 
natural classification. His group of cystocercous cercariae 
based on the cyst forming character of, the tail is of great 
significance in this connection. We do not agree with 
Stunkard that as the cercariae are morel 3 " developmental 
stages in the life history of species belonging to diverse families, 
attempts at their classification have little fundamental value. 
In our opinion it is the. judgement and discretion of the 
systematist to properly evaluate the larval characters in 
consonance with the morphological and biological characters 
of the adult as well as other important data provided 63 ^^ the 
life history in expressing genetic relationship, which help 
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to chalk out a natural system of classification. It may 
be mentioned that free living larvae are equally subject to 
natural selection and evolution as the adults, and modern 
knowledge has enabled us to realize how the course of evolu¬ 
tionary history of several large groups has been considerably 
changed by the course of events in modifications of the larval 
forms. Stunkard admits at the end of his review '"the study 
of both adults and L'.rval stage^i must be e valuated with the 
greatest care.” 

Oort, Ameel and Van der Woude (1954) in review of their 
investigations on germinal development in tlui germ sacs of 
digenetic trematodes enunciate the “germinal lineage 
hypothesis” proposed by Leuekart in 1879 and reviewed by 
Dollfus in 1919. The hypothesis has been supports‘d by 
study of the germ cell c^^cle (Cable 1934, Chen 1937, Rees 
1939 and Pieper, 1953). The mehchanisin or mtthod of 
multiplication of germinal cells varies in different groups. 
These mechanisms according to these authors have been 
evolved in different groups to increase the number of embryos 
produced in germinal sacs, and as they give some indication 
about the relationships of these groups, they may bo utilized 
as a criterion of taxonomic value. In the order Fasciola- 
toidea Szidat, 1930 the mechanism is regarded to be of the 
most primitive type. This order has been considered as the 
most primitive on account of the simple sac-1 ilce mother 
sporocyst and the secondary germinal sacs being rediae with 
well developed digestive system and locomotor appendages 
and the cercariae being large with well developed adult 
characters such as those of amphistomes and notocotvlids 
having eye spots and extensive pigmentation. Their life 
cycle is simple having no second intermediate host. In 
Psilostomes and Echinostomes the second intermediate host 
relations were present are of primitive kind as the cercariae 
have no specialized structures for penetration and the meta- 
cercariae do not feed or grow. The multiplication of germ 
cells in the germinal sacs of the suborder Paramphistomata 
Szidat, 1936 is simple and very limited and the niunber of 
individuals produced is very small compared with other digene¬ 
tic trematodes. In the suborder Echinostomata Szidat, 
1939 there occur in both first and second generation rediae 
permanent” germinal masses as centres of multiplication of 
germinal cells” which in the first generation rediae provide* 
for a sufficient number of second generation rediae to fill 
the digestive gland of the intermediate host. The largest 
embryos are similar to the smallest ones, which are produced 
by the breaking of the largest embryos from the germinal 
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sacs. In the daughter rediae the mechanism provides for 
the production of a large number of cercariae. In Hetero- 
phyidae {Cryptocotyle lingua and Euryhelmis monorchis) 
according to them the mechanisms of multiplication is similar 
to that of amx)histomes in which there are no germinal masses. 
The Heterophyidae also resemble Paramphistomata in having 
cercariae of very large size, which complete their develop¬ 
ment in tissues of the snail host. The cercariae in most 
species also resemble in having eye S 2 )ots. It is suggested 
by these authors that ‘'the Heterophyidae are also primitive 
and have arisen as offshoot from the Paramphistomata. 
But they are much more specialized than the latter as they 
have evolved a second host relationship, in which the cer¬ 
cariae are modified for penetration into fish and amphibians 
and the metacercariae undergo considerable development” 
La Eiue (1957), however, on the basis of development of the 
excretory bladder, as shown by Hussey (1941), Lundahl 
(1941) and Kuntz (1952) denies the close relationship of the 
heterophyids with amphistomes and does not accept the 
mechanism of multix)lication of germinal cells in the germ 
sacs as a criterion of relationship. It is quite likely that the 
superfamily Ophisthorchioidea has been evolved from 
Paramphistomata Szidat or its immediate ancestor as a 
branch of more highly evolved distomes. We do not agree 
with La Rue that similarity in development of the epithelial 
excretory bladder is a criterion of relationship. Cable (1954) 
admits this “In the Strigeatoidea the excretory vesicle of the 
cercaria is alwaj^s thin walled, whereas in other Digenea 
(Prosostomata) it m.ay be thick or thick walled, the latter 
condition being evidently a secondary one.” 

“The mechanism of germinal development in superfamily 
Plagiorchioidea Dollfus 1930 is one of the most effective that 
has been evolved in any one of the trematode groups. The 
large size and complexity of the mother sporocyst make possi¬ 
ble the production of large number of daughters by direct 
division of the germinal cells. Also, the development of a 
single persistent centre of multiplication of each daughter 
in the form of a floating germinal mass, which in some case 
may be quite large and complicated, provides for the pro¬ 
duction of very large numbers of cercariae which escape every 
day during mature life of the infection. It can be suggested 
that this type of germinal development has been evolved 
from that of the Echinostomata by the increase in the number 
of germinal cells of the mother sporocyst, made possible by 
the increased size and complexity, and by the change from 
the rather simple germinal mass found in each redia to the 
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complicated floating germinal mass of the plagiorchioid 
daughter sporocysf'. It may be pointed out that this fits 
in well with our view about the evolution of the suborder 
Plagiorohiata La Rue, 1957 from the suborder Echinostomata 
of the order Fasciolatoidea. 

The order Strigeatoidea according to these authors con¬ 
tains the suborders Strigeata La Rue, 1926, Clinostomata 
Allison, 1943 and Bucephalata La Rue, 1926. They follow 
Faust in placing the superfamilies Strigeoidea Railliet, 1919, 
Chnostomoidea Dollfus, 1931 and Schistosomatoidea Stiles 
and Hassall, 1926 in the suborder Strigeata on the basis of 
life history studies of Clinoslomum marginatum by Krull 
(1934) and Hunter and Hunter (1934 and 1935). They 
apparently drop the suborder Schistosomata La Rue, 1926. 
The germinal development of Clinostomata resembles that 
of Strigeata in producing large numbers of c^mbryos. The 
grouj) of germinal cells of 2-6 cells in young mother sporo- 
cysts and daughter sporocysts of Strigeata resembles the 
germinal cell groups in the rediae (mother rediae and two 
generations of daughter rediae) of clinostomes. The sporooyst 
of C. marginatum produces only one redia, which is followed 
by at least two generations of daughter rediae, and the same 
type of germinal development takes j)laco in all these three 
generations. It appears that the cells of germinal groups 
arc continuously dividing and breaking up into new groups, 
and some germinal cells in them are constantly developing 
into embryos. As groups of germinal cells are present in 
mature rediae containing larger numbers of well developed 
rediae or cercariae, some germinal cells retain the power to 
continue dividing almost throughout the hfo of rediae. Tliis 
mechanism is considered to produce very large numbers of 
cercariae. In the Strigeata the largest embryos attached to 
the germinal mass contains 6-8 germinal cells, which conti¬ 
nue to divide after the separation of embryos. In daughter 
sporosyst ready to escape from the mother sporooyst only 
germinal masses are developed, which vary in size and the 
number of their cell components. The mechanism provides 
for the production of large numbers of cercariae over a long 
period and is a higher step than in the germinal develop¬ 
ment of the Clinostomata. In Strigeata the cercariae are 
coming out in numbers from the oldest daughter sporooyst 
before the germinal masses of the mother sporooyst have 
flnished to produce new daughter sporooyst embryos. The 
two suborders Clinostomata and Strigeata though they 
resemble in the mechanism, are sharply differentiated in the 
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character of germinal sacs and of their furcocercous cercariae 
and in the morphology of the adult. 

The mechanism of germinal development in Spirorchidae 
and Schistosomatidae is essentially similar in both the mother 
and daughter sporocysts. Division of germinal cells goes 
on through the life of germinal sacs. No germinal masses 
are present, but the germinal cells are scattered along inside 
the wall of the body cavity; this attachment of germinal cells 
to the wall persists and embryos are produced for a long time. 
These authors clearly mention that the germinal develop¬ 
ment of the mother and daughter sporocysts of blood flukes 
is quite different from that of the strigeids. llie clilference 
in the pattern of germinal development of the Spirorchidae 
and Schistosomatidae from that of the Strigeata in our 
opinion justifies the inclusion of both these families in a 
separate suborder Schistosoinata. This should be con¬ 
sidered as one of the criteria for the retention of the latter 
suborder. La Rue (1957) has dropped the suborders Olino- 
atomata and Schistosomata, but has retained their super¬ 
families Clinostomatoidea Dollfus, 1931 and Schistosoma- 
toidea Stiles and Hassall, 1926 in the suborder Strigeata. 
In this he obviously accepted the guggestion of Stunkard 
(1946) to suppress the suborders Strigeata, Bucephalata, 
Schistosomata and Clinostomata. He, however, retains only 
the Strigeata saying that it ‘'still has value” We, on the 
other hand, maintain that they are all well differentiated 
and have a value in natural classification. La Rue (1957) 
created the suborder Brachylaimata for the superfamily 
Brachylaemoidea Allison, 1943 and the superfamily Fello- 
distomatoidea La Rue, 1957 though the suborder name 
Brachylaemata Mehra, 1950 was previously occupied, 
Fellodistomata was created by Singh (1960). Revision of 
Fellodistomoidea Mehra, 1963 syn. Fellodistomatoidea La Rue, 
1957 has been given by Mehra (1963). 

Cort and his co-workerf have presented conclusive evidence 
that reproduction in the germinal sacs (sporocyst and rediae) 
in digenetio trematodes is a germinal lineage in the inter¬ 
mediate molluscan host in which mukiplication of germ cells 
signifying "polyembryony of the fertilized ovum” take place, 
but it is by parthenogenesis and not asexual reproduction that 
it take place as shown recently by Szidat (1962), James (1964) 
and Cable (1965). Further, Cort and his coauthors have 
shown that the different mechanisms involved in different 
groups for the multiplication of germinal cells throw" light on 
the relationslxips of these groups and help in the building up 
of natural system of classification. 
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La^ Rue (1957) gave a new system of classification of Dig('nea 
based on similarities in the life cycles and developmental 
stages and processes in the formation of the execretory system 
chiefly the excretory bladder whether nonepithelial or 
epithehal. He created two superorders, Anepithellocystidia 
for forms with non-epithelial exretory bladder in cercarial and 
metacercarial stages, and Epitheliocystidia for forms with 
epithelial excretory bladder in carcarial and metacercarial 
stages having epithelial wall derived from a mesodermal 
cell mass. The superorder Anepitheliocystidia consists of 
three orders : Strigeatoidea La Rue, 1926, Echinostomida La 
Rue, 1957 and Renicohda La Rue, 1957 Order Strigeatoidea 
includes the suborders : 1. Strigeata La Rue, 1926 with 
superfamihes Strigeoidea Railliet, 1919, Clinostomatoidea 
Dollfus, 1931 and Sohistosomatoidea Stiles and Hassall, 1926; 
2. Azydiata La Rue, 1957 with superfamilies Azygioidca 
Skrj. and Guschanskajam 1956 and Transversotrcmatoidea 
La Rue, 1957; 3. Cyclocoelata La Rue, 1957 with super- 
famity Cyclocoeloidea Nicoll, 1934; 4. Brachylaimata La Rue, 
1957 for superfamihus Brachylaimoidea Allison, 1943, Feilo- 
distomatoidea La Rue, 1957 and Buchephaloidea La Rue, 
1926. The order Echinostomida contains suborders : 1. Echi- 
nostoniata Szidat, 1939 with superfamily Echinostomatoidea 
Faust, 1929 and 2. Paramphistomata Szidat, 1936 containing 
superfamilh^s Paramphistomoidea Stiles and Goldberger, 1910 
and Notocotyloidea La Rue, 1957. The order Renicohda 
stands for suborder Renicolata La Rue, 1957 witli superfamily 
Renicoloidea La Rue, 1957. 

The superorder Epitheliocystidia contains tlu^ ordtns: 
1. Plagiorchiida La Rue, 1957 and 2. Opisthorchiida La Rue, 
1957. Plagiorcliiida includes th(^ suborder Plagiorchiata La 
Rue, 1957 comprising the superfamilies Plagiorehioidea 
Dollfus, 1930 and Allocreadioidea Nicoll, 1934. Th<^ ord(*r 
Opisthorchiida includes suborders : 1. Opisthorchiata La Rue, 
1957 for superfamily Opisthorchioidea Faust 1929 and 2. 
Hemiurata Skrjabin and Guschanskaja, 1054 for super¬ 
family Hemiuriodea Faust, 1929. 

Fuhrmann (1928) and Dawes (1946) did not give in th(‘ir 
works higher taxonomic divisions than families under sub¬ 
orders Gasterostomata and Prosostomata of the order 
Digenea. Yamaguti (1958) dealt with all families of sub¬ 
orders Gasterostomata and Prosostomata of Digenea and 
arranged them host-wise under different classes of vertebrates. 

Mehra (1957) suggested the suppression of superorders 
created by La Rue as the development of the epithelial ex¬ 
cretory bladder in the cercariae is a secondary character 
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havijig no phylogenetic significance and not showing closer 
relationship of the groups in Epitheliocystidia to one another 
than to some groups of Anepitheliocystidia. As for instance 
the suborders Echinostomata and Paraini)histomata are 
closely related to Opisthorchiata and Plagiorchiata than to 
the suborders Strigeata and Brachjdaemata. The suborder 
Cyclocoelata is more closely related to Paramphistomata of 
the order Fasciolatoidea than to the order Strigeatoidea. 
The loss or great reduction in length of the tail in certain 
cercariae has taken place by convergence as adaptation in 
the life cycle in which the free swimming stage is omitted as 
pointed out by Cort (1918), Wallace (1941) and Allison (1043), 
and this has taken place independently in Cyclocoelata, Bra- 
chylaemata and families Zoogonimidae and As 3 nnphylodori- 
dae of Allocreadioidea. Cyclocoelata is not closely related to 
Brachylaemata and hence the Strigeatoidea. The order 
Echinostomida La Rue must be dropped and replaced by 
the order Fasciolatoidea Szidat, 1936 on the basis of priority. 
A new order Azygiatoidea was created to accommodate the 
suborder Azygiata on account of the ginantic furcocystocerc- 
ou« cercariae with flame cell groups in the tail, which ^evelop 
in sausage-shaped rediae having terminal pharynx but with¬ 
out intestine and locomotor appendages. The genital pore 
lies anterior to acetabulum. Another new order Hemiura- 
toidea was created to accomodate the suborder Hemiurata 
as the latter is definitely distinctive from the suborder 
Ophisthorchiata so as to be separated from it on account of 
its cystophorou^) or Hemiurid cercariae and the development 
of the excretory system. Mehra (1958) created new super¬ 
family Gor^oderoidea and a new order Gorgoderida for the 
family Gorgoderidae Looss, 1901 on account of its possessing 
maerocercous and rhopalocercous cercariae. Mehra (1960) 
pointed out that the cystocercous character of the 
cercariae is monophyletic and the furcocercous polj'^phyletic. 
The evolution of Digenea was discussed on this basis. It 
was shown that it has taken place along three divergent lines, 
one giving the order Fasciolatoidea, the other giving the 
orders Azygiatoidea, Hemiuratoidea and Gorgoderida, and 
the third giving the order Strigeatoidea. A new suborder 
Transversotremata was created under the order Azygiatoidea 
Mehra for the superfamily Transversotrematoidea La Rue, 
1957 

Daw^es (1959) in review of Systerna Helminthum by 
Yamaguti VoL 1. The digenetic trematodes of vertebrates 
comments on La Rue’s classification of Digenea thus “La 
Rue has reAuved the method of utilizing developmental data”. 
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He thiaks that many helminthologists are not likely to accept 
it as ‘'it is based on the development of the excretory vesicle 
and associated parts, both larval and adult characters arc^ 
necessary for delmeation of genetic relationships” He obvi¬ 
ously agrees mth us that the superorders created by La Rue 
are untena])le. 

Mehra (1961) created a new superfamily Haploporoidea 
under suborder Echinostoniata Szidat, 1939 to include families 
Haploporidae Nicoll, 1914, Waretrematidae Srivastava, 1939, 
Haplosplanchnidae Poche, 1925 and Megaperidae Man ter, 
1934. But the superfainily of this name had been created by 
Nicoll in 1934 Zool. Rec. Vol. 71 to include the families 
Haploporidae, Fellodistomidae, Honorchiidac and Zoogo- 
nidae. The superfamily was emended by Dollfus (1952) to 
include the families Haploporidae, Zoogonidae, Stegodernia- 
tidae and Proctotrematidae. This superfamily as created by 
Mehra is in accordance with the recent researches on the life 
cycle of Haplosplanchnidae and Megaperidae by Cable (1954) 
and on the basis of adult morphology of these worms. Th(‘ 
families Monorchiidae Odhner, 1911 Zoogonidae Odhner, 
1911, Asymphylodoridae Melira, 1962, Aconthocolpidae, Liihe, 
1909, Lepocreadiidae Nicoll, 1934 have been included with 
Deropristidae Skrjabin, 1938, Masenidae Yamaguti, 1954, 
Allocreadiidae Stossich, 1903, Opecoelidao Ozaki, 1925 and 
Homalometridae Mehra, 1962 in the superfamily Allocrea- 
dioidea by Mehra (1962) in Revision of Allocreadioidea Nicoll, 
1934, Part I. 

Mehra (1963) included Fellodistomidae Woodcock, 1912 
Gymnophallidae DoUfus, 1939 and Monodhelmintliidae Dollfu.:, 
1937 in the superfamily Fellodistomoidea Mehra 1963 syn. 
Fellodistomatoidea La Rue, 1957 under the suborder Follodi- 
stomata Singh, 1960 (under order Fasoiolatoidea Szidat). 
Mehra (1961) created superfamily Orchipedioidea under the 
suborder Echinostomata to include Orchipedidae Skrjabin, 
1924 syn. AchiUurbainiidae Dollfus, 1939. Mehra (1962) 
published Revision of Braohylaemidae Joyeux et Foley, 1930 
with new subfamilies Thapariellinae and Urotrematinac and 
new family Harmotrematidac with the subfamilies Harmo- 
tvematinae Yamaguti, 1933 and Holicotrematinac n. subf. 
The families Thapariellidae Srivastava, 1955 and Uritrema- 
tidae Poche, 1926 arc reduced to the rank of subfamilies 
Thapariellinae n. subf. and Urotrematinac n. subf. respectively 
and included in the family Brachylaemidae. Tlio family 
Leuooohloridiidae Dollfus, 1934 is recognized as subfamily 
Leucochloridiinae Poche, 1907 as done by us (1936). 

7 
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Mehra (1963) erected a new family Liliatrematidae for the 
subfamily Liliatrematinae Gubanov, 195-1, excluding the 
latter from the family Cathaemasiidae Fuhrmann, 1928, in 
which Yamaguti (1958) placed it. He discussed the taxonomic 
position of this family and placea it under superfamily Echino- 
stomatoidea Faust, 1929. A key to the families of the latter 
superfamily is given. 

Mehra (1962) erected two new families of superfamil}^ 
Hemiuroidea Faust, 1929 : Oesophagicolidae n. fam. from 
marine snakes and Arnolidae n. fam. from marine fishes. 
The subfamily Cesophagicolinae Yamaguti, 1933 assigned to 
the family Opisthorchiidae Braun, 1901 by him was elevated 
to the rai^c of a family wlrich stands somewhat intermediate 
between Hemiuridae Liihe, 1901 and Opisthorchiidae Braun, 
1901. But the totality of organization particularly the 
excretory system and vitellaria composed of branched tubular 
acini and the habitat of the trematodes with correspondingly 
modified bodywall decide its position in the superfamily 
Hemiuroidea Faust, 1929. 

The subfamily Arnolinae Yamaguti, 1958 is elevated to the 
rank of the family Arnolidae as it differs much from Hemiuri¬ 
dae on account of the presence of well developed pyiiform 
cirrus sac, the oblique position of testes separated from one 
another by uterine coils. In the presence of cirrus sac it 
resembles the family Azygiidae Odhner, 1911, but in its 
vitellaria it is typically a Hemiurid. We restrict the fandly 
Hemiuridae to distomes which lack a cirrus sac and possess 
the vesicula seminalis and prostatic complex free in paren¬ 
chyma. Ductus hermaphroditicus rr hermaphroditic pouch 
is present in Hemiuridae or pars prostatica opens into genital 
sinus. So Arnolidae Mehra, 1962 which possesses a cirrus 
sac enclosing convoluted vesicula seminails and well developed 
prostatic complex should be recognized as a valid family. 
It, however, resembles Hemiuridae in the character of its 
compact, somewhat lobed postovarian vitellaria. Its excre¬ 
tory vesicle with a long S-shaped median sten and long 
cornua extending to oral sucker and united anteriorly is 
characteristic of this family. The family stands intermediate 
between Hemiuridae and Azygiidae. The acetabulum lies 
much behind anterior extremity quite apart from oral sucker 
as in the Azygiidae, reverse to the usual condition in the 
Hemiuridae. 

Mehra (1966) published Uevision of Allocreadioidea NicoU, 
1934, Part II. Families : Opecoelidae Ozaki, 1925, Opistho- 
lebetidae Fukui, 1929, Allocreadiidae Stossich 1903, Bunod- 
cridae Nicoll, 1914, Acanthocolpidae Liihe, 1909, and Pleor- 
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cliiidae Pochc, 1925; and Allocreadioidea, Nicoll, 19S4 Part III. 
Families Monorcliiidac Odhner, 1911, Asymphylodoridae 
Mehra, 1962 and Zoogonidae Odhner, 1911. The suborder 
Allocreadiata Skrjabin, Petrow and Koval, 1958 and super- 
families Lepocreadioidea Cable, 1956 and Opei^oelioidea Cable, 
1956 are untenable. They are held to be identical with the 
superfaniily Allocreadioidea Nicoll, 1934 of the suborder 
Plagiorchiata La Rue, 1957. The family Opistholebetidae 
Fukui, 1929, which is closely related to Opecoelidae belongs to 
Allocreadioidea. It is a specialized aberrant group evolved 
from a primitive Opecoelid. 

The new' genus Staffordidla is created for Psiloatomvm 
chilkai Chattei ji, 1956 within subfamily Plagioporinae, family 
Opecoelidae. 

The points of view of Stunkard about the relationship and 
systematic position of Acanthocolpidae are discussed. It is 
maintained that Acanthocolpidae is the primitive family of 
Allocreadioidea as shown by the location of the primary 
excretory pores and caudal canals in the cercariae of the 
genus Stephanostomum Looss, 1899. 

The family Pleorchiidae Poche, which is closely related to 
Acanthocolpidae and presents resemblances^ to Campulidac* 
Odhner is maintained for the genus Pleorchis Railliet, 1896. 

The keys to subfamilies of Opecoelidae, Allocreadiidae and 
Acanthocolpidae, and to the genera of Opecoelinae, Plagio¬ 
porinae and Horatrematinae and of the family Opisthole- 
betidae are given. 
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Classification of Subclass DIGENEA 

Digenea is divided into the following orders : 

I. Order FASCIOLATOIDEA Szidat, 1936 syn. ECHINO- 
STOMIDA La Rue, 1957 Digenea : Genital pore 
near anterior end, preacetabular, generally not 
behind middle of body (postequatorial and preace¬ 
tabular in Renicoloidea La Rue, 1957). Cirrus sac 
typically present, absent in some groups. Cercariae 
single tailed, sometimes fork-tailed, but without 
flame colls in tail (Fellodistomata), sometimes tail 
very short or absent (Cyclocoelata), developing in 
rediae or sporocj’^sts. Protonephridia stenosto* 
mate or mesostomate. Min.cidium with one pair 
of flame cells. 

IT. Order STRIGEATOIDEA La Rue, 1926. Digenea : Disto- 
mate or monostomate. Genital pore near posterior 
end, near or behind middle of body, postaceta- 
bular. Cercariae furcocercous, small, with flame 
cells in tail, developing in sporocysts or rediae. 
Protonephridia mesostomate. Active penetration 
into next host. Miracidium with two pairs of 
flame cells. 

III. Order AZYGIATOIDEA Mehra, 1957 Digenea : Disto- 
mate or monostomate with acetabulum or without 
sucker. Genital pore near anterior end, preaceta¬ 
bular (Azygiata) or in middle of anterior margin of 
transversally elongated body (Transversotremata). 
Cirrus sac present or absent. Cercariae farcocysto- 
cercous and of gigantic size (Azygiata), mono¬ 
stomate without oral sucker, brevifurcate with 
tail stem bearing a pair of forwardly directed arm¬ 
like appendages (Transversoti’emata), developing 
in rediae. Miracidium ^vith one pair of flame cells. 
Parasitic in fishes. 

TV Order HEMIURATOIDEA Mehra, 1957 Digenea : 

Distomes typically. Genital pore near anterior end. 
Cirrus sac absent. Cercariae highly specialized, 
cystophorous, developing in rediae. Caudal canal 
present in development, fused tubes extending to 
the tip of one part of highly modified tail. Pro¬ 
tonephridia stenostomate. Miracidia nonciliate 
with spinose anterior tip and one pair of flame cells. 
Second intermediate host a Copepod. 
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V Order G0R60DERIDA Mehra, 1958. Digenea : Disto- 
mate. Genital pore near anterior end, preaceta- 
bular. Cercariae Maoi;ocercous or Rhopalocercous, 
rarely microcerccus. Protenephiidia mesostomate. 
Miracidia witli one pair of flame cells. 

Key to orders of Suhclass DIGENEA 

1. Cercariae cystocercous. 2 

Cercariae non-cystocercous. 3 

2. Cercariae furcocystocercons; usually 

gigantic; adults parasitic in fishes. AZYGIATOIDEA Mehra, 

Cercariae cystophorous (Hemiurid); 1957 

second intermediate host a Copepod; 

adults parasitic in fishes and amphi- HEMIURATOIDEA 

bians Mehra, 19.77 

Cercariae Maorocercous or Rhopalo¬ 
cercous, developing in Lamellibranchs; 

adults parasitic in fishes, amphibians GORGODERIDA Mehra. 
and turtles. 1958 

3. Cercariae furcocercous, small, with flame 

cells in tail; miracidia with two pairs 

of flame cells; adults parasitic in all STRIGEATOIDEA La 
classes of vertebrates Rue, 1926 

Cercariaie single tailed, sometimes fork- 
tailed but without flame cells in tail; 
miracidia'with one pair of flame cells; 
adults^parasitic in £dl classes of verte¬ 
brates:. ... ... FASCIOLATOIDEA 

8sidat, 1936 
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SYSTEMATIC ACCOUNT 


Order FASCIOLATOIDEA Szidat, 1936 

Syn. Echinoatomida La Rue, 1957 
Opiathorchiida La Rue, 1957 
Plagiorchiida La Rue, 1957 

Key characters of the suborders of FASCIOLATOIDEA 


1. Usually monostoraate; cercariae tailless 

or with very reduced tail, developing 
in rediae or daughter sporocysts; en¬ 
cysting in snail host near rediae or in 
daughter sporocysts; caeca united 
posteriorly or sometimes terminate 
blindh’’ (Eucotyloidea n.supf.); para¬ 
sitic in birds. Cvclocoelata La Rue, 

1957 

2. Distomate; cercariae frcoceurcous with 

short tail stem and longer furca with¬ 
out flame cells in tail, developing in 
sporocysts in marine Lamellibranchs, 

rarelv gastropods; parasitic in fishes. Fellodistomata Singh, 

1990 

3. Distomate. Cercariae pleurolophocer- 

cous or opisthorchoid, with eye spots 
and two or three rows of oral spines, 
developing in simple rediae; raeta- 
cercanae encysted in lower vertebra¬ 
tes, usually fishes, sometimes amphi¬ 
bians. Ophtsthorchiata La Rue, 

1957 


4. Amphistomate or monostomate, aceta¬ 
bulum near po ^terior extremity when 
present; cercariae amphistomate or 
monostomate, with long caudal ex¬ 
cretory canal, without penetration 
glands, with heavily pigmented body 
and two or three black eye spots, 
developing in rediae emerging in snail 
host before completing development 

and encyst in the open. Pabamphistomata Szidat, 

1936 


5. Distomate with acetabulum much in 
front of hinder end; cercariae single 
tailed with reduced caudal excretory 
canal; developing m rediae, encysting 
in the open or usually in snail, some¬ 
times fish or amphibian host. Eo^inostomata Szidat, 

1939 
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6. Bistomate typically: ceroariae xiphi- 
diocercariae, iisually with stylet; 
caudal canal absent in developing 
cercariae except in Acanthocolpidae; 
encystment in invertebrates usually 

arthropods, rarely in vertebrates. Plaqiorcutata La Rue, 

1957 

1. Suborder ECHINOSTOMATA Szidat, 1939 

Distomate .—Acetabulum ventral, much in front ofhuider 
end. Pharynx present. Genital pore preacetabular. Cirrus 
sac present or absent. Cercariae with strong single tail. 
Excretory caudal canal reduced in length in cercaria. Cysto- 
genous cells numerous. Protonephridia stenostomate. Cer¬ 
cariae develop in rediae with collar and stumpy legs. Life 
cycle usually involving two hosts, sometimes three hosts. 
Encystment in the open or usually within snail host, some¬ 
times in second snail host or fish or amphibian host. 

A. Superfamily EGHINOSTOMATOIDEA Faust, 1929, 

Echinostomata : Cercariae echinostomate or modified 
ill respect of collar and collar spines or non-echinostomate 
without caudal lobes or lateral caudal fins, developing in rediat' 
with collar and stumpy appendages. Lifi^ cycle usually 
involving two hosts sometimes three hosts. Intestinal caeca 
double. Testes two. Cirrus sac present. Excretory vesich' 
Y-shaped, V-shaped or tubular, sometimes with two or four 
anterior branches. Eggs large, sometimes containing 

miracidia. 

Key to Indian families of Echinostomata : 

Superfamilies Echinostomatoidea and Haploporoidea 

1. Cirrus sac absent; hermaphroditic sac or 

hermaphroditic duct present parasitic 

in marine fishes. Superfamily Haploporoi- 

UEA Nicoll, 1934. 2 

Cirrus S€bC present; parasitic in aquatic 
or terrestrial vertebrates Superfamily Echinostoma- 

TOiOEA Faust. 1929. 3 

2. Acetabulum relatively small; herma¬ 

phroditic sac present Haploporidak Nicoll, 1914 

Acetabulum large; hermaphroditic sac 
absent. Haplosplanchnidae 

Poohe, 1925 
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3. Testes and ovary branched; parasitic in 

mammals Fasciolidae Railliet, 1895 

Ovary entire; testes usually entire, 
sometimes branched; parasitic in 
vertebrates from fish to mammals 4 

4. Head collar and collar spines present. Echinostomatidae Poche, 

1926 

Head collar and collar spines absent. 5 

5. Testes lobed or branched, occasionally 

entire; parasitic in Ciconiformis 

birds Cathaemasiidab Fuhr- 

maim, 1928 

Testes entire or slightly lobed; parasitic 
in reptiles, birds and mammals. 6 

6. Bodywall smooth, unspined; parasitic 

in conjuctival sac or orbit; or cloaca, 

exceptionally intestine of birds. Philophthalmidae 

Travassos, 1918 

Bodywall unspined; excretory vesicle 
V-shaped; parasitic in rectum or intes¬ 
tine of reptiles. Ommatobrephidae Poche, 

1925 

Bodywall spined or unspined; excretory 
vesicle Y-shaped usually forming 

cutaneous network Psilostomidae Odhner, 

1913 

I. Family ECHINOSTOMATIDAE Poche, 1925 

Echinostomata, Echinostomatoidea : Head collar suiTouiid- 
ing oral sucker dorsally and laertally present. Collar spines 
in single or double dorsally continuous or interrupted row 
with or without corner groups. Head collar without spines 
in Pseudechinostomum Odhner. Acetabulum large, usually 
preequatorial, sometimes equatorial or postequatorial. Oral 
sucker small, occasionaUj’' rudimentary or absent {Pegosomum 
Ratz). Oesophagus with cells ^.e., pseudoesophagus; caeca 
reaching near posterior extremity, sometimes opening into 
excretory vesicle {Chaunocephalus Dietz). Genital pore pre- 
acetabular. Testes usually tandem, sometimes diagonal or 
juxatposed. Cirrus sac preacetabular anterodorsal to aceta¬ 
bulum or extending behind the latter, exceptionally absent 
{Pelmatostomum Dietz). Ovary pretesticular. Receptaculum 
seminis usually absent. Vitellaria usually lateral, postace ta¬ 
bular, sometimes extending in front of acetabulum. Uterus 
short or long, intercaecal, preovarian. Eggs large, 0.065-0.12 
long. Excretory vesicle Y-shaped with simple or chambered 
stem, bifurcating behind posterior testis into long cornua 
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reaching anterior end with or without ramified branches. 
Parasitic in gut of fishes, reptiles, birds and mammals, in bile 
ducts, ureter and urinary tubules of birds. 

Type genus: Echinostoma Rudolphi, 1809 

Key to subfamilies of ECHINOSTOMATIDAE 

1. Body divided into two regions, anterior 

region broad, semi-ciroular or club- 
shaped, hinder region cylindrical, 
shorter; vitellaria filling forebody, 

lateral in hindbody. OH A UNOOEPHALINA E 

Travasses, 1922 

Body undivided 2 

2. Vesicula seminalis externa present. PAROROHIINAE Lai, 

1936 nom. emend. Yama- 
guti, 1968 

Vesicula seminalis externa absent. 3 

3. Head collar feebly developed as two 

lateral ridges or bulges, one on each 
side of oral sucker, collar spines dis¬ 
continuous dorsally. Ml OROPA R Y PHINAE 

Mondheim, 1943 

Head collar feebly developed with 
double or single dorsally uninterrup¬ 
ted row of spines; acetabulum 

strikingly near anterior end H YPODERAEINAE Skr- 

jabin et Baschkirova, 1966 

Head collar small, rudimentary armed 
with minute spines smaller than cuta¬ 
neous spines. PSIL0R0HI4NAE 

n. subf. 

Head collar feebly developed, devoid 

of spines. . PSEUDECHINOSTOMP 

NAE* n. subf. 

Head collar rudimentary with spines in 
dorsally continuous double row; oral 
sucker absent; parasitic in bile ducts 

of birds. PEQOSOMINAE Moiid- 

helm, 1943. 

Head collar well developed with single 
or double dorsally continuous or 
interrupted row. 4 

4. Head collar with dorsally uninterrupted 

single or double row of spines. 5 

Head collar with dorsally interrupted 
single or double row of spines. 7 

* Subfamily Pseudoechinostominae has already been proposed by 
Gupta (1967)—jE7d. 

8 
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Head collar large disc-shaped or bilobed 
horse shoe-shaped. 

5. Acetabulum very small, preequatorial; 
parasitic in fishes. 

Acetabulum large, subequatorial or 
postequatorial; parasitic in birds. 

Acetabulum moderate sized; parasitic 
in birds and mammals 


NEPHROSTOMINAB 

Mendheim, 1943 

SINOHIINAE Yamaguti, 

1958 

PETASIOERINAE 

Mendheim, 1943 

6 


6. Testes oblique; parasitic in birds. 

Testes parallel ; head collar small.* 
parasi tic in birds. 

Testes tandem; head collar well deve¬ 
loped; parasitic in birds and mammals 

7. Excretory vesicle V-shaped with small 

transverse terminal part and long 
spacious cornua, without diverticula 
or branches; parasitic in reptiles. 

Excretory vesicle Y-shaped with stem 
and cornua branched; parasitic in re¬ 
ptiles, birds and mammals. 


MEHRASTOMINAE 

Saksena, 1959 

PARALLELOTESTISII- 
NAE n. subf. 

EGHINOSTOMATINAE 
Faust, 1929 


SINQHIATREMATINAE 
n. subf.* 


EGHINOGHASMINAE 

Odhner, 1911 


1. Subfamily EGHINOSTOMATINAE Faust, 1929 


Syn. Echinostominae Looss, 1899 

Paryphostominae Mendheim, 1943 

Echinostomatidae : Body elongated, spinulate. Head collar 
well developed. Collar spines in single or double dorsally 
uninterrupted row; end group of corner spines present. 
Pseudoesophagus moderately long or short; caeca long, not 
undulating. Testes tandem, postequatorial, entire, with 
irregular or indented margin, strongly lobed or branched. 
Cirrus sac preacetabular, overlapping acetabulum or extend¬ 
ing behind it. Vesicula seminaHs coiled, sometimes elongated 
or bipartite. Cirrus long, usually unspined, coiled when not 
protruded. Uterus long or short. Vitellaria postacetabular, 
rarely extending to acetabulum. Eggs numerous, moderate 
in number or a few. Parasitic in intestine of birds, mammals 
and reptiles. 

Type genus : Echinostoma Rud., 1809 

* Subfamily Singhiatrematinae has already been proposed by Simha 
(1958)—Fd. 
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Key to Indian genera of ECHINOSTOMATINAE 


1. Cirrus sac extending behind acetabulum Artyfechinoatomum 

Cirrus sac not extending behind iniddio 
of acetabulum.. 2 


Lane, 

1915 


2. Testes deeply lobed or branched. 
Testes not deeply loebd. 


3 

4 


3. Body narrow posteriorly. 


Paryphoatomum Dietz, 1909 


Body broad posteriorly as in Echino- 
chaamua 

4. Testes strikingly sinuous or more or less 
spirally twisted .. 

Testes not sinuous but elongated oval to 
elliptical, entire or indented ; 


Paeudoechinochaamua 

Verma, 1936 

Eupary ohium Dietz, 1909 
5 


6. Uterus short with a few eggs. . Echinoparyphium Dietz, 

1909 

Uterus long, much coiled with numer¬ 
ous eggs Echinoatoma Rudolphi, 1809 


Genus 1. Echmostoma Rudolphi, 1809 

Echinostomatinae : Body elongate. Head collar well deve¬ 
loped with single or double dorsally uninterrupted row of 
spines. Acetabulum near anterior extremity. Testes post- 
equatorial, tandem. Cirrus sac anterior to acetabulum or 
somewhat overlapping it. Genital pore postbifurcal. Ovar^^ 
median or slightly submedian, pretesticular, usually equa¬ 
torial or preequatorial. Vitellaria surrounding caeca in 
hindbody reaching almost posterior margin of acetabulum, 
confluent or not in post-testicular region. Uterus long, 
coiled, intercaecal between ovary and acetabulum. Excretory 
vesicle Y-shaped, arms and side branches often distended 
with concretions; collecting duct turning on itself at anterior 
end of body, with ciliary flames on inner face of its wall. 
Parasitic in reptiles, birds and mammals. 

Type-species : E. revolutum (Froelich, 1802) Looss, 1899 

Key to Indian species of EcJiinostoma 
]. Body spinulate. 2 


Body without spines 


3 
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2. Collar spines exceptionally 35 or 34 in 
rows, two 5 in each ventral corner 
group; parasitic in ducks, geese, some¬ 
times muskrat, crows and man. E. revolutum (Froel., 1802) 

Collar spines 32 in single row, 4 in each 
comer group. E. govindum (Moghe, 1932) 

Collar spines 34 in single row (immature 
form).. E. chaama Lai, 1939 


Collar spines 35, 5 in each ventral end 
group; end spines and dorsal spines 

of nearly equal size. E. bhattacharyai Verma, 

« 1936 

3. Body rather small, without spmes; 

collar with spines on dorsal surface 
in two rows, number uncertain owing 

to some having dropped. E. minimtts Verma* 1936 


1. Echinostoma revolutum (Froelich, 1802) Looss, 1899 

(Fig. 9) 

Syn. Fasciola revolutum Froelich, 1802 
Distoma echinatum Zeder, 1803 
Distoma echinatum Bremser, 1824 
Echinostoma revolutum Dietz, 1909 
Echinostoma coalitum Barker and Beaver, 1915 
Echinostoma armigerum Barker and Irvine, 1915 
Paryphostomum novum Verma, 1936 
Echinostoma novum (Verma, 1936) Baugh, 1950 
Echinoparyphium splendens Verma, 1936. 

Specific diagnosis .—Body elongated, spined, 9.4-22.8 long, 
1.5-2.5 broad. Collar spines 37 or sometimes 34-35 in double 
or partly double row; 5 spines in each corner group. Oral 
sucker rounded or oval, 0.17-0.5 in diameter. Acetabulum 
0.7-1.7 in diameter. Prepharynx distinct; pharynx 0.21-0.35 
in long diameter, oval. Oesophagus 1.3-2.1 long. Genital 
pore preacetabular, slightly to left of median line. Testes 
tandem, postequatorial, varying in shape, entire, oval or lobed. 
Cirrus sac relatively small, encroaching on anterior face of 
acetabulum. Ovary almost equatorial, rounded or trans¬ 
versely oval, median, Mehlis’ gland a little behind ovary. 
Vitellaria of small follicles from a little behind acetabulum or 
about its middle to posterior extremity, intruding in middle 
line or not in posttesticiilar region. Uterus intercaecal, 
transversely coiled between anterior testis and acetabulum. 

* Full discription of Echinostoma minimus Verma, 1936 was not 
available to Prof. Mehra. It has been rediscribed by Srivast^v£^ 
{1^14:).—Ed. 
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Eggs 0.097-0.126x0.059-0.071. Life cycle involves two 
molluscan hosts, the first for the development of two genera¬ 
tions of rediae, the second for cncystment of metaeercariae. 



Fig. 9. Echinostoma revoluium (Froelich) and its Head Collar. 

Hosts, —Ducks, geese, fowl, crow, muskrat {Ondatra 
^ibathica). Collected from Indian domestic duck, Anas 
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platyrhynchos platyrhynchos domestica in Mathura, U.P. by 
J.P. Dube (1964). 

Location. —Intestine. 

Locality. —Allahabad, Mathura, U.P., Calcutta; Burma; 
Phillipines; Formosa; Australia; Europe; Canada; U.S.A.; 
Gogate (1932) found this species in Burma, but gave no 
description, nor a diagram. It is a cosmopolitan species. 

2. Eebinostoma govindum Moghe, 1932 

(Fig. 10) 

Syn. Echinostomum govindum Moghe, 1932 
Echinostoma crecci Verma, 1936 

Specific diagnosis.—'Body elongated, spined, 4.6-8 long, 
0.92-1.4 broad. Collar spines 32 in single row, 4 in each 
corner group. Oral sucker 0.144-0.133 in diameter. Aceta¬ 
bulum 0.6 in diameter or 0.638x0.638—0.705, in anterior 
fifth of body Prepharynx short. Testes tandem, ovoid or 
rounded with irregular margin, 1.4 x 0.24 or anterior 0.6 x 0.44, 
posterior 0.55x0.42. Cirrus sac ovoid between intestinal 
bifurcation and. anterior margin of acetabulum or along 
anterior border of acetabulum. Genital pore median behind 
intestinal bifurcation. Ovary rounded or transversely ovoid, 
equatorial or slightly postequatorial, 0.12 in diameter or 
0.27x0.336. Uterus long, sinuous or coiled, preovarain. 
Vitellaria of large rounded follicles from anterior level of 
acetabulum or slightly behind the latter. Eggs 0.047x0.023 
-0.067 

Host.—Philomachus pugnax, common teal. 

Location. —Rectal caeca, small intestine. 

Locality. —Nagpur (Maharashtra); Allahabad, U.P. 

3. Eebinostoma bbattaebaryai Verma, 1936 

Specific diagnosis. —Body 5.7 x 1.05, spined. Collar spines 
35; end spines in each corner group 4 or 5 and dorsals of nearly 
equal size. Oral sucker 0.185x0.235. Acetabulum 
0.713-0.798, in anterior fifth of body. Prepharynx short; 
pharynx round, 0.194 in diameter; oesophagus 0.336 long. 
Anterior testis ovoid with irregular margin, 0.462x0.303; 
posterior testis elongated oval with feebly rugose margin, 
separated from anterior testis by 0.5, size 0.5x0.28; post- 
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testicular space 1.6. Cirrus sac short, anterodorsal to aceta¬ 
bulum. Cirrus curved. Ovary transversely oval, median, 
nearly equatorial. Shell gland mass larger than ovary. 
Vitellaria from behind acetablum to almost posterior end. 
Eggs about 25, large, operculated, 0.091—0.109x0.067 
-0.072. 



Fig. 10. Echinoatoma govindum Moghe, 1932 aud its Head Collar. 



64 




Host. —Black-winged stilt. 

Location .—Small intestine. 

Locality. —Mainpuri, U.P. 

4. Echinostoma ebasma Lai, 1939 
(Fig. 11) 

Specific diagnosis .—Body spined, 2.58x0.64. Collar spines 
34 in single row; dorsal spines 0.075 long, lateral marginals 
0.05 long. Oral sucker 0.15 in diameter. Acetabulum 
0.45x0.41 at 0.65 from anterior end. Prepharynx small; 
pharynx 0.175x0.125; oesephagus 0.25 long; caeca with 
much crenated margins to posterior end. Testes ovoid; 
anterior 0.13x0.15; posterior 0.11x0.15. Cirrus sac over¬ 
lapping acetabulum; vesicula seminalis incompletely bilobed. 
Cirrus fairly long, unspined. Genital pore median behind 
intestinal bifurcation. Ovary oval, 0.85x0.55. Uterus more 
or less sinuous, straight course to acetabulum in median line. 
Eggs not present. As specimens are immature, its validity 
is doubtful. 

Host.—Querquedula circia. 

Location. —Intestine. 

Locality. —Amusi, near Lucknow, U.P. 

Genus 2. Echinoparypbium Dietz, 1909 

Echinostomatinae : Body elongated, slender, usually small, 
attenuated posteriorly, usually spinulate anteriorly. Head 
collar reniform with double row of dorsaUy uninterrupted 
spines; oral marginal spines smaller than aboral spines; end 
group of spines present. Acetabulum large near anterior end 
at about junction of first and second fourth of body. Testes 
tandem, elongated oval to elliptical with smooth or irregular 
margin, postequatorial. Cirrus sac preacetabular, antero- 
dorsal to acetabulum or partly overlapping the latter. 
Uterus short with a few eggs. ViteUaria of moderate sized 
follicles, quite separate posteriorly, extending anteriorly to 
acetabulum or anterior end of anterior testis. Parasitic in 
intestine of birds, sometimes mammals. 

Type-species : E. elegans (Looss, 1899) Dietz, 1909 
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Fiqi 11. Echinoatoma chaama Lai, Ventral view and its Head Collar. 

Key to Indian species of Echinoparyphium 

1, Vitellaria reaching acetabulum . . 2 

Vitellaria reaching anterior end of 

anterior testis. 4 

2. Body characteristically bent on itself 

behind acetabulum. E, recurvatum (V. Linst, 

1873) Diotz, 1908. 

Body nob bent on itself. 3 

9 
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3. Collar spmos 34 
Collar rpines 22 

Collar spines 41 or 42; corner spines 4 
on each side. 


E. longicirrus (Verma, 1936) 
E, gizzardai Verma, 1936 

E. clerci Skrjabin, 1915 


4. Cuticle smooth; collar spines 34; recep- 

taculum seminis absent. E. dollfusi Agarwal, 1959 

Cuticle spined; collar spines 38; recepta- 

ciilum seminis present E. indicum Rai, 1962 


5 . Eebinoparyphium recurvatum 

(V Linst. 1873) Dietz, 1909 

Specific diagnosis .—Body characteristically bent over itself 
from behind acetabulum, with lateral margins of neck curled 
ventrally, 2.8-4.7 long. Collar spines 45 larger than in the 
previous description of the species, 0.126x0.08 instead of 
0.068. Testes of varying size and shape as noted by Dietz 
(1909), Skrjabin (1915) and Yamaguti (1933). Verma has 
not described it nor given any figure.* 

Host .—Common snipe and brahmany duck. 

Locality .—Not mentioned probably Allahabad. 


6. Echinoparyphium longicirrus (Verma, 1936) 

Syn. Echinostoma longicirrtis Verma, 1936 

Specific diagnosis .—Body thin, elongated, spined neck 
region with margins ventrally curled and neck often bent at 
an angle to posterior body, 5-7 long, 0.9-1.2 broad, broadest 
in region of acetabulum. Collar spines 34 in two alternating 
rows; larger spines 0.057 X 0.0165 smaller about two third 
as long; 3 spines in each end group. Oral sucker 0.18x0.21. 
Acetabulum 0.45-0.56 in diameter, at anterior one third 
body length. Prepharynx a little longer than oral sucker; 
pharynx smaller than oral sucker; oesophagus 0.5 long. 
Testes large; anterior sub quadrate, posterior elongate conical; 
each testis twice as long and broad as ovary. Cirrus sac small, 
conical, partly overlapped by acetabulum. Cirrus everted 
very long 0.34 x 0.025. Ovary small, rounded nearly equatorial 
or just postequatorial, 0.15 in diameter, midway between 
acetabulum and anterior testis. Vitellaria from hinder margin 
of acetabulum to posterior end, lateral up to hind testis, 
but approach one another behind; foUicles large, dense. 
Uterus short with a few eggs, only 4 in one specimen, none 


* Verma’s specimen has been rodiscrihed by Srivastava (1974)— Ed. 
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in the other larger specimen. Excretory pore von tro term in al; 
excretory vesicle two chambered. 

Host, —^Mute Swan. 

Location, —^Intestine. 

Locality, —Patna, Bihar. 

7 Echinoparyphium gizzardai Verma, 1936 

Specific diagnosis. —Body elongated, slender, neck concave 
with ledges ventrally curved, 2.865-3.0x0.46-0.65 in 
testicular region, spined. Collar spines 22; angular 
0.05x0.015; of border ones, larger 0.042x0.01, smaller 
0.0252x0.09. Oral sucker almost spherical* 0.084x0.1008. 
Acetabulum 0.336x0.293, in anterior fourth of body. Pharynx 
0.08 in diameter; oesophagus as long as acetabulum. Testes 
ovoid or oval, smooth margined; anterior 0.2352x0.21; 
posterior 0.336x0.21; post-testicular space 0.62. Cirrus sac 
0.252x0.168, reaching to middle of acetabulum. Genital 
pore median on intestinal fork. Ovary subsph''rical, 0.143 
in diameter, equatorial. Vitellaria of largo follicles from 
posterior border of acetabulum to near posterior extremity. 
Uterus short, between ovary and acetabulum, intervitellarial, 
with a few eggs, 13-20, ovoid or nearly rounded, 0.0756 x 0.067 
or 0.1008x0.071. 

Host. —Black Swan. 

Location. —Gizzard. 

Locality. —Not mentioned (No. 19 of Calcutta School of 
Tropical Medicine). 

8. Echinoparyphium dollfusi Agaiaval, 1959 

(Fig. 12) 

Specific diagnosis. —Bodj'^ small, unspinulate, 2.09-3.115 
X0.36-0.53 in acetabular region. Collar spines 34 in two 
rows; oral spines smaller than aboral ones and aiTang(‘d 
alternately with them; end spines 4 in each gi’oup, largest 
0.043-0.05x0.014^0.019 (in one specimen odd spiiu' of on(‘ 
group 0.028x0.009). Oral spines* 0.014-0.025x0.005-0.009; 
aboral spines 0.021-0.032x0.007-0.01. Oral suck^^r 0.064- 
0.057 X 0.054-0.086. Acetabulum 0.0299-0.377 X 0.26-0.36, 
about five times the size of oral sucker. Prepharynx long; 
pharynx 0.054-0.09x0.039-0.057; oesophagus long, slender. 
Testes tandem; anterior 0.23-0.34x0.22-0.3. mostly ovoid^ 
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sometimes slightly lobed; posterior 0.28-0.33x0.22-0.3, ovoid 
to distinctly four lobed with intermediate condition. Cirrus 
sac small, preacetabular, 0.068-0.18x0.043-0.126. Pars 
prostatica absent; cirrus without spines. Genital pore sub¬ 
median, a little behind intetsinal bifurcation. Ovary rounded, 
0.078-0.104x0.065-0.13. Receptaculum seminis absent. 
Vitelline follicles from anterior margin of anterior testis, 
passing mesially behind testes but remain separate. Eggs a 
few, 10-14, elliptical, large, 0.078-0.091x0.052-0.065. 



Fig. 12- ^chinoparyphium doUfusi Agarwal, 1959 and its collar, 
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Host,—Anhinga melanogaster, (darter). 

Location, —Intestine. 

Locality, —^Panagar, near Jabalpur, M.P. 

9. Echinoparyphium indicum Pai, 1962 

(Fig. 13) 

Specific diagnosis ,—Body slender, spined, 6.388-6.2x1.31- 
1.37 in acetabular region. Collar spines 38 in two rows; 
spines of oral row slightly larger than those of aboral row; 
oral row spines 0.036-0.042 x 0.006-0.008; aboral row spines 
0.026-0.033x0.006-0.008; 4 spines in each end group, 
0.039-0.062x0.013-0.019, much larger than spines of both 
rows. Oral sucker 0.049-0.099x0.066-0.099. Acetabulum 
pre-equatorial, 0.32-0.39x0.27-0.39. Prepharynx present; 
pharynx 0.072-0.082 x 0.049-0.069; ocsopha^s [0.072-0.082 
long; caeca reaching a little short of posterior end. Testes 
tandem, ovoid; anterior 0.26-0.34x0.23-0.29; posterior near 
or touching anterior testis, 0.28-0.37x0.23-0.31. Cirrus sac 
oval, preacetabular or partly overlapping acetabulum to 
middle, 0.148-0.33x0.082-0.138. Cirrus long, unspined. 
Ovary submedian or median, 0.62-0.28 behind acetabulum, 
0.094-0.133x0.109-0.14. Receptaculum sominis 0.033-0.042 



Fig. 13. Echinoparyphium indicum Rai, 1962 and its collar, 
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X 0.019-0.029. Eggs a few, 7-10, 0.082-0.095x0.042-0.049. 
Vitellaria reaching anterior level of anterior testis from a little 
in front of posterior end, follicles sometimes confluent at a 
few places in posttesticular region; vitelline reservoir pro¬ 
minent in front of anterior testis. 

Host.—Nephron perconopterus (Linnaeus) 

Location. —Intestine. 

Locality .—Bal Sagar, near Jabalpur, M.P. 

10. Echinoparyphium clerci Skrjabin, 1915 

Syn. Echinoparyphium hagulai Jain, 1961 

Specific diagnosis .—Body spined, 1.57-3.9 long, 0.38-0.56 
broad, widest at acetabular level. Head coUar 0.30 in width 
according to Dube (1964); coUar spines 41 (Dube) or 42 (Jain); 
corner spines 4 on each side (Dube); the largest spine 0.06 long 
and smallest 0.04 long (Dube). Corner spines larger than 
marginal spines, aboral spines larger than oral spines (Jain). 
Oral sucker terminal 0.10x0.09-0.12 (Dube). Acetabulum 
0.365x0.321 (Jain), 0.41-0.44x0.31-0.35 (Dube); sucker 
ratio 3:4. Prepharynx short, 0.12-0.15; pharynx 0.065 
X 0.0528; oesophagus relatively long 0.61-0.70 long; caeca 
reaching almost to posterior end. Testes tandem elongate, 
entire or slightly indented, postequatorial; anterior 0.15-0.52 
xO.12-0.17; posterior 0.19-0.56x0.12-0.19 (Dube). Cirrus 
sac extending to middle of acetabulum or anterodorsal to 
acetabulum, 0.12-0.17x0.08-0.10 (Dube) or 0.288 in diaincter 
(Jain). Vesicula seminalis large, filling up cirrus sac; cirrus 
long, aspinous. Genital pore between acetabulum and 
intestinal bifurcation. Ovary median, transversely oval, 
0.127-0.154in diameter (Jain) or 0.08-0.15x0.08-0.12 (Dube). 
Mehlis’ gland immediately postovarian. Uterine coils a few; 
eggs a few up to 20 (Dube), 66-73x33-37/^, (Dube) or 
0.0528-0.0792x0.044-0.0484 (Jain). Vitelline foUicles lateral, 
dorsal and ventral to caeca in a continuous series from 
immediately behind acetabulum to posterior extremity, 
confluent in posttesticular region. 

Host. —Indian domestic duck {Anas platyrhynchos platy- 
rhynchos domesticus according to Dube, 1964 obtained from 
Mathura; from the same host obtained by Jain experimentally 
in 1961 at Allahabad. 

Location. —Intestine. 

Locality. —^Allahabad, Mathura, U.Pt 



ilOHINOSTOMATIDAli 


71 


Mature worms were obtained from the intestine of domestic 
duck, Anas poecilorhyncha when it was fed with the cysts of 
the echinostome obtained from Lymnea luteola. These cysts 
were experimentally obtained by Jain after exposure of young 
snails to actively moving echinostome cercariae of the 
“Echinata” group of Sewell, in which is included Cercariae 
Indicae XXIII, which belongs to a species of EcMnojparyjihium. 
It does not belong to the “Coronata” group as Jain (1960) 
thought. It has two rows of collar spines of different sizes 
and has developed into E. clerci Skrajbin, 1915. 

Genus 3. Euparyphium Dietz, 1909 

Echinostomatinae : Body slender, subcylindrical or filiform 
under middle sized to middle-sized, spinulate. Head collar 
reniform with double row of dor sally uninterrupted spines. 
Acetabulum near anterior end. Testes tandem, strikingly 
elongated and sinuous or spirally twisted, entire. Cirrus sac 
oval, anterodorsal to acotabuliun, reaching to its middle. 
Ovary submedian, near first third of body length maror 
anterior testis than acetabulum. Uterus short, slightly coiled 
with a few large eggs. Vitellaria lateral, mostly extending 
from behind acetabulum to near posterior end, approaching 
mesially behind posterior testis. Parasitic in intestine of 
birds and mammals. 

Type-species : Euparyphium capitaneum Dietz, 1909 

11. Euparyphium longitestis Verma, 1936* 

Specific diagnosis, —Body very long, 10.5-11.7 long, 1.5-1.7 
in maximum breadth in testicular region, spined. Collar 
rather feebly developed, 0.647 in breadth; collar spines not 
known. Oral sucker 0.227 x 0.27 Acetabulimi 1.007x0.926, 
very close to anterior end, 0.966-1.1 from it. Prepharynx 
absent; pharynx 0.227x0.21; oesrphagns short, ntarly as 
long as pharynx. Testes very long, sinuous Anth smooth 
margins, in middle third of body; anterior 1.96x0.4; posterior 
1.05-1.07 xO.46; posttesticular space 4.2. Cirrus sac elongate, 
oval, 0.882 x 0.42, reaching to near hind margin of acetabulum. 
Ovary near first third of body length, oblique, 0.336x0.262. 
Receptaculum serainis present, dorsal to shell gland, \^'hieh 
lies between ovary and anterior testis. Intestinal caeca 


* 3rivastava (1974) has proposed genus VermeUrema for this 
species— Ed. 
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terminate at 0.336 from hind end. Vitellaria lateral, mostly 
extracaecal from behind acetabulum to near hind end of 
body. Eggs oval, 0.1008-0.1092 x 0.067-0.0756. 

Host .—Black Swan. 

Location .—Intestine. 

Locality .—Not known; Tube 19. School of Tropical 
Medicine, Calcutta. 

Verma says about the collar spines ‘‘spines omng to speci¬ 
mens being rather thick, could not be counted. In the single 
straightened specimen examined in creosote they appeared 
to have been dropped.” 

Genus 4. Paryphostomum Dietz, 1909 

Echinostomatinae : Body elongated, spinulate or unspinu- 
late, small, undermiddle sized to middle sized. Head collar 
reniform with 27-47 spines in single or double dorsally un¬ 
interrupted rows; 2-5 spines in each end group. Acetabulum 
large near anterior extremity. Testes tendem, strongly 
lobed or branched, rosette-shaped, clover leaf-shaped, antler¬ 
shaped or of other typical shape. Cirrus sac small, pre- 
acetabular or anterodorsal to acetabulum. VesicuJa seminalis 
saccular, bipartite. Cirrus coiled when not protruded. 
Ovary about midway between acetabulum and anterior testis 
or posterior testis. Uterus with a few or many coils. Vitella¬ 
ria, lateral, from acetabulum to posterior extremity, approach¬ 
ing mesiaUy or becoming confluent in posttesticular region. 
Eggs a few or numerous. Excretory vesicle Y-shaped with 
long median stem bifurcating behind posterior testis. Para¬ 
sitic in intestine of birds. 

Type-species : P radiatum (Dujardin, 1845) Dietz, 1909 

Key to Indian species of Paryphostomum 

1. Collar spines 27 in one or two rows . 2 

Collar spines more than 27 in one or two 
rows. 3 

2. Collar spines 27 m two rows; corner 

spines two pairs in each end group P. radiatum (Duj., 1845) 

Collar spines in one row; testes 3-lobed, 

Y-shaped P. testitrifolium Gogate, 

1935 
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3. Collar epines in one row 


4 


Collar spines in two rows 


5 


4. Collar spines 39; corner tpines 5 or 6 in 
each end group; cuticie spinulate; 

testes 3-lobod. P. horai Baugh, 1950 


Collar spines 46 or 47, corner spines 3 
in each end group; cuticle unspinuiate; 

testes deeply lobed P. dollfuai Agarwal, 1958 

6. Collar spines 47 with ond group of 5 

spines, of which one is large. P. gifjanticutn Rai and 

Agarwal, 1961 

Collar si^ines 36 with end group of C 
spines in 3 pairs. P. perUaXobum Verma, 1936 


12. Paryphostomum radiatum (Duj., 1845) Dietz, 1909 

Specific diagnosis .—Prudhoe (1944) says “Terminal spines 
of head crown measure 0.15-0.2 in length and 0.037-0.045 in 
width and marginal spines 0.112-0.162 in length and 0.03- 
0.032 in basal width. The length of spines is slightly greater 
than that recorded for this species given by Yamaguti, 1939 
who gives 0.18 for the terminal spines and 0.14 for the marginal 
spines. In other respects the specimen agrees ^vith previous 
description. “Yamaguti’s observations : body 5.0-5.5 long, 
1.1 broad or 3.7-7.8 xO.7-1.3 with parallel sides of hindbody 
which is rounded behind, tapering anteriorly in forebody. 
Head collar 0.42-0.7 broad with 27 spines. End groiq^ 
spines in two pairs, 93-180x24-51/4 the outer aboral one 
being the largest; marginal spines arranged in a single row' 
laterally but in two alternate rows dorsally, 81-114 x 18-33/4. 
Oral sucker 0.13-0.22x0.15-0.2. Pharynx 0.2x0.18-0.2. 
Oesophagus 0.15-0.3 long. Acetabulum slightly dra^vn poster¬ 
iorly 0.5-0.88x0.46-0.85, at second sixth of body. Testes 
3-6 lobed. tandem; anterior at middle of body. Cirrus sac 
oval or elliptical, 0 45-0 65 x 0.25-0.4 obliquely overlapping 
acetabulum at its posterior half. Ductus ejaculatorius mus¬ 
cular, eversible; vesiciila scrainalis bipartite. Genital pore 
just behind intestinal bifurcation. Ovary globular, slightly 
dextral, 0.13-0,24 in diameter, separated from anterior testis 
by compact shell gland. Metraterm sigmoid. Eggs 78-90 
X 54-63/4. Vitelliaria from immediately behind acetabulum 
to posterior extremity, reaching to near median line behind 
posterior testis. 


10 
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Host. —Cormorant, Phalacrocorax carbo sinensis or the 
Indian shag, Phalacrocorax fusicollis. 

Locality. —Sri Lanka. 

13. Paryphostomum testitrifolium Gogate, 1934 

(Fig. 14) 

Specific diagnosis. —Body 3.5-5, spined, maximum breadth 
0.555-0.952 in testicular region. Collar spines 27 in single 
row; each end corner group of 4 spines. Oral sucker 0.115 
X 0.128. Prepharynx small; pharynx 0.135x0.093; oeso¬ 
phagus 0.464 long. Acetabulum 0.647x0.539. Testes tri¬ 
foliate, two antero-lateral and one posteromedian branches; 



Fig. 14. Paryphoatomum teatUrifolium Gogate, 1934 and its collar. 
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posterior testis larger. Cirrus sac 0.197 x 0.0945, dorsal and 
oblique to acetabulum. Ovary globular, 0.17x0.165. Shell 
gland mass between ovary and anterior testis. Receptaculum 
seminis posterior to ovary. Vitellaria between acetabulum 
and posterior extremity, filling posttesiicular region with 
loosely packed follicles. Uterus short, not much coiled, 
pretesticular, intercaecal. Metraterm dorsal to acetabulum. 
Eggs numerous, small, 0.0771x0.0409. 

Host,—Dendrocygna javanica and Phulacrocorax pygmaens. 

Location, —Intestine. 

Locality, —Rangoon, Burma; Russia 

14. Paryphostomum pentalobum Verma, 1936 

Specific diagnosis, —Body long, stout, 19.5x2.28 in uterine 
zone, spinulate. Head collar 0.713x0.966. Collar spines 35; 
dorsal spines in two rows; ventral end group of 6 spines in 
three couples of two each; end spines 0.1092x0.0336; dorsal 
spines 0.084-0.091 x0.025k Oral sucker 0.24x0.5 Aceta¬ 
bulum 1.007x1.175, within anterior one-fifth of body. 
Prepharynx short; oesophagus less than 2.0 long. Cirrus sac 
transverse between intestinal fork and acetabulum, partly 
overlapped by the latter. Vesicula seminalis bent over 
itself. Cirrus well developed. Ovary transverse, oval, 
0.286x0.67, almost equatorial. Testes 5-lobed, each lobe 
with smooth rounded outline; anterior testis 0.84 x 0.67; 
posterior testis 0.924x0.67 Vitellaria lateral Ixom behind 
acetabulum, confluent behind testes. Eggs numerous, 
large, 0.1008-0.1092 x 0.0588-0.071. 

Host, —Snipe. 

Location, —^Intestine. 

Locality, —Allahabad, U.P. 

15. Paryphostomum horai Baugh, 1950 

(Fig. 15) 

Specific diagnosis: —Body elongate, tapering at ends, 
3.05-6.97 long, 0.61-1.76 in maximum breadth in region of 
ovary; scale-like spines on ventral surface upto anterior testis. 
Collar 0.19x0.35. Collar spines 39; ventro-lateral spines in 
single row, dorsals shorter showing tendency towards double 
arrangement, 0.03-0.05x0.009-0.014. End group collar 
spines 5 on right side 6 on the left, not arranged in pairs, 
and in each group slightly stouter and broader, 0.044-0,049 
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X 0.019. Besides there is additional very long spine on each 
side near the end group, the right one being of the same 
length but much broader and almost cylindrical, and lies so 
close to the end group that it is included among them, while 
the left one is quite apart. This spine measures 0.058 X 0.014- 
0.019. The smallest end group spine of both sides 0.039 
X 0.014. The left end group has an extra very small spine, 
0.029x0.009. Oral sucker 0.098x0.137 Acetabulum 0.37 



Fig. 15. Paryphostomum horai Baugh, 1950. Ventral view and its 
collar region. 
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XO.33, at anterior body third. Ratio of suckers 1:3.8. 
Prepharynx absent; pharynx oval, 0.117x0.058; oesophagus 
0.27 long. Testes postequatorial, tandem, trilobate with 
simple broad lobes; anterior testis 0.15x0.19; posteriortestis 
slightly longer 0.19x0.21. Cirrus sac pear-shaped, dorsal to 
acetabulum, parallel to longitudinal axis of body, its anterior 
end abutting against oesophageal arch and posterior end 
extending over anterior third of acetabulmn. Vesicula 
seminalis bent on itself, bipartite with much longer proximal 
part; pars prostatica short; cirrus present. Ovary spherical, 
median, equatorial, 0.098x0.137 Vitellaria extracaecal, 
partly intercaecal, from posterior border of acetabulum to 
posterior extremity, confluent behind testes. Vitelline reser¬ 
voir prominent, 0.117 x 0.058; shell gland median just posterior 
to ovary. Laurer’s canal present. Reccptaculum seminis 
absent. Uterus short with a few coils, intercaecal, pretesti- 
cular. Metraterm dorsal to acetabulum. Eggs only 30, oval, 
nonoperculate, 0.058 -0.098 x 0.039-0.058. Genital pore median, 
preacetabular. 

Host, —Domestic duck. Anas poecilorhyncha Forster. 

Location, —Intestine. 

Locality, —^Allahabad, U.P. 

16. Paryphostomum dollfusi Agarwal, 1958 
Syn. Paryphostomum bubulcusi Agarwal, 1968 

Specific diagnosis, —Body stout, unspined, 8.44-13.36 x 1.96 
-2.56. Collar 1.07-1.3 broad. Collar spines 46 or 47 in a 
single row; end spines 3 in each group, not larger than margi¬ 
nals. Oral sucker 0.19-0.28 X 0.2-0.23. Acetabulum 1.2-1.35. 
Ratio of suckers 1 :4.5-5. Prepharynx small; pharynx 
0.2-0.27x0.22-0.26; oesophagus 0.39-0.57 long. Testes 
deeply lobed, rosette-shaped; anterior 0.69-1.15x0.49-0.68, 
5-7 lobed; posterior 0.76-1.0x0.49-0.68. 6-7 lobed; post- 
testicular region 2.47 long. Cirrus sac oblique, dorsal to 
acetabulum, 0.52-0.96x0.26-0.4 or 0.32-0.41x0.31-0.32. 
Vesicula seminalis bipartite. Male and female pores separaU*. 
Ovary entire or feebly lobed, median, equatorial, 0.44x0.68 
or 0.24-0.32x0.44-0.48. Eggs numerous, 0.091-0.1x0.032 
-0.052. Vitellaria from a little behind acetabulum, not con¬ 
fluent in posttesticular region. 

Host.—Buhulcus ibis. 

Location. —Intestine. 

Locality. —Jabalpur, M.P. 
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17 Paryphostomum giganticum Rai and Agarwal, 1961 

(Fig. 16) 

Specific diagnosis .—Body stout, reddish brown, 16.15-18.6 
X 1.94 at posterior level of acetabulum; cuticle spined. Collar 
0.93-0.96 broad. Collar spines 47 in two rows; spines of 



Fig. 16. Paryphostomum giganticum Rai and Agarwal 1961 and its 
collar. 
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both rows equally long; end group of 6 spines of which one is 
larger. Dorsal spines of upper row 0.0945-0.112x0.0315 
-0.0385, of lower row 0.105-0.119x0.035. Smaller end spines 
0.0595-0.1015 X 0.0315-0.0385, larger end spines 0.1015-0.1085 
X 0.0385-0.0455. Oral sucker 0.36-0.39x0.35-0.36. Aceta¬ 
bulum 1.42-1.59x1.4-1.43, in anterior sixth of body. Ratio 
of suckers 1 : 4. Prepharynx 0.189 long; pharynx 0.27-0.28 
X 0.25-0.26; oesophagus 0.5-0.6 long; caeca sinuous, terminat¬ 
ing a little anterior to posterior extremity. Testes 4-6 
lobed; anterior testis 1.21-1.23x0.35; posterior testis 1.28- 
1.31 X 0.34—0.42. Oirrus sac small, ovoid, preacetabular, 
0.28-0.347x0.867-0.88. Vesicula seminalis bipartite. Cirrus 
present. Male and female pores median. Ovary ovoid, 
entire, 0.457-0.5x0.57-0.68. Receptaculum seminis and 
Laurer’s canal present. Vitellaria from posterior level of 
acetabulum to caecal ends, approaching mesially, sometimes 
confluent behind testes. Uterus much coiled, preovarian, 
intercaecal. Eggs numerous, 0.105-0.1155x0.059-0.0735. 

Host ,—Purple moorhen, Porphyrio poliocephalus (Latham), 

Location, —^Intestme. 

Locality ,—Balsagar tank, near Jabalpur, M.P. 

Genus 5. Artyfechinostomum Lane, 1915 

Syn. Testiaacculus (Bhalerao, 1927) Yamaguti, 1968 
Testiaaccvlua Bhalerao, 1927 
Testifrondoaa Bhalerao, 1924 
Paryphoatomwn Bhalerao, 1931 
BepUliotrema Baschkirova, 1941 
Paeudoartyfechinoatomum Bhardwaj, 1963 
Neoart/yfechinoatomum Agarwal, 1963 

Echinostomatinae : Body elongated, spinulate, submedium 
to medium sized. Collar reniform, small. Collar spines 42 
or 43, sometimes 39 or 40 in single or double dorsally 
uninterrupted row, each end group Avith 5 or 6 spines, of 
which one may be stout. Acetabulum large, pear-shaped or 
posteriorly prolonged, near anterior extremity. Oral sucker 
small. Prepharynx small or indistinct. Phar 5 aix almost 
equal to oral sucker; oesophagus short or very short: caeca 
terminating near posterior extremity. Genital pore sub¬ 
median or median, immediately behind intestinal bifurcation. 
Testes deeply lobed or branched, usually postequatorial, 
anterior testis sometimes equatorial. Cirrus sac long, extend¬ 
ing a little behind acetabiilum. Vesicula seminalis large, 
elongate, saccular with narrow distal part slightly coiled. 
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Cirrus long, coiled when not protruded. Ovary pretesticular, 
submedian, subequatorial or preequatorial. Keceptaculum 
seminis absent, rarely present. Uterus coiled, pretesticular, 
anterior coils usually forming recoptagulum seminis uterinum 
when receptaculum seminis absent. Metraterm usually 
present. Vitellaria from level of middle or posterior border 
of acetabulum to posterior extremity, confluent behind testes. 
Eggs large, usually numerous. Paras tic in intestine of 
mammals and reptiles. 

Type -species: A, sufrariyfex Lane, 1915 

Key to Indian species of Artyfechinostomum 

1. Collar spines 39 or 42; 5 in each end 

group; ovary oval, irregular or lobed; 

parasitic in lizards. A.indicum (Bhalerao, 1927) 

2. Collar spines 41-43; 5 or 6 in each end 

group, of which usually one is striking¬ 
ly large; ovary oval, spherical or 

pear-shaped; parasitic in mammals. A. sufrariyfex, Lane 1915 

18. Artyfechinostomum sufrartyfex Lane, 1915 

Syn. A. malayanuta (Leiper, 1911)* 

Euparyphium rnalayanum Leiper, 1911 
Artyfechinostomum paradoxyuri Baugh, 1962 
Neoartyfechinostomum shubhrai Agarwal, 1963 
Artyfechinostomion mehrai (Faruqui, 1930) Jain, 1957 
Testifrondosa cristata Bhalerao, 1924. 

Specific diagnosis ,—Body elongated, usually indented at 
posterior end in middle; almost whole ventral surface and 
anterior region of dorsal side spined; bodywall strongly 
muscular, cuticle thick, spined. Length 8->19, breadth 
2.19-6.0. Collar small with 41, 42 or 43 spines, marginals in 
a single row laterally and in two alternating uninterrupted 
rows dorsally; end spines in each group 5 or 6, of which one 
is usually strikingly large and stout, 0.08x0.024; marginals 
0.07-0.079x0.02. Acetabulum prominent, characteristically 
drawn out posteriorly, 0.95-1.8 in diameter. Oral sucker and 
pharynx almost equal. Oesophagus short, 0.22-0.6 long. 
Genital pore median or submedian preacetabular, immediately 
behind intestinal bifurcation. Testes postequatorial, tandem, 
deeply lobed, rather branched; anterior testis sometimes 
equatorial, 1.07-2.4x1.07-2.49; posterior 1.32-2.5x1.9-2.32. 

* The name E. malaynuns should get priority over E. sufrartyfex 
but the position is still controversial (yamaguti, 1971), as such 
synonymy as given by Mehra is retained.— Ed. 
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Cirrus sac elongated, claviform, extending a little distance 
behind acetabulum, 1.7-4.0 long. Vcsicula seminalis large, 
with saccular basal and narrow distal coiled parts; ducts 
ejaculatorius long; pars prostatica apparently absent; prostate 
cells absent; protrusible cirrus very long, closely coiled when 
not protruded, with small spines in its outer cuticular surface 
(surface serrated). Ovary submedian, subcquatorial, oval, 
spherical or pear-shaped, 0,5-0.8 in diameter. Mehlis’ gland 
prominent, almost double the size of ovary, median, posto- 
varian. Receptaculum seminis absent but reported to be 
present by a few; when absent receptaculum seminis uterinum 
present. Vitellaria mostly extracaecal, extending from lev(*l 
of middle of acetabulum or its hinder margin to posterior end 
of body, meeting or confluent behind testes. Uterine coils 
pretesticular, intercaecal. Eggs numerous, 0.09-0.135x0.07 
-0.0756. 

Host, —Domestic pig, Sus scrofa domestica, Sus cristata; 
man; Palm Civet, Paradoxurus herinaphroditus Schreber; white 
rat (Experimental). 

Location. —Intestine. 

Locality. —^Throughout India, Assam; Calcutta; Banaras; 
Aligarh, Lucknow, U.P.; Jabalpur, M.P.; Madras; Rangoon, 
Burma; Malaya States. 

19. Artyfechinostomum indicum (Bhalerao, 1927) 

(Fig. 17) 

Syn. Testisacculus indicum Bhalerao, 1927 
Paryphostomum indicum Bhalerao, 1931 
Peptiliotrema indicum (Bhalerao, 1931) Basclikirova, 1941 
Paeudoartyfechinoetomum larueiformia B hard wo j, 1963 
Rcptiliotrcma tandani Agarwal, 1963 

Specific diagnosis. —Body elliptical, spined, narrow at both 
ends, 5.079-8.1x0.18 -1.11 maximum breadth in testicular 
region. Collar spines 42 or 39, marginals in a single row 
laterally and double uninterrupted row dorsally; end spines 
5 in each corner group; smallest spine 0.043x0.015 and the 
largest 0.08 X 0.02. Acetabulum having posterior prolonga¬ 
tion, 0.62-0.65 in diameter or 0.64x0.65, at one fifth to one 
seventh body length. Oral sucker 0.15-0.18 in diameter. 
Prepharynx distinct; pharynx 0.19x0.17; oesophagus short, 
0.16 long. Testes intercaecal, deeply lobed or branched with 
3-7 branches; anterior almost equatorial, 0.84-1.17 X 0.82-0.92; 
posterior testis close behind, just postequatorial, 0.84-1.43 
X 0.62-0.88. Cirrus sac extending a little behind acetabulum, 

11 
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1.38x0.32. Vesicula seniinalis large in broad basal part of 
cirrus sac, its distal pxrt slightly coiled; pars prostatica short; 
ductus cjaculatorius coiled; cirrus well developed, muscular, 
unspined. Ovary preequatorial, oval or somewhat lobed, 
0.216-^0.66 X 0.24—0.36, Receptaculum seminis present accord¬ 
ing to Bhalerao and Agrawal, Receptaculura seminis uteri¬ 
num present according to Bhardwaj. Shell gland mass in 
front of anterior testis, larger than ovary. Uterus with a 
few coils. Metrater 2 n present. Vitellaria of small follicles 
extending from middle or posterior margin of acetabulum to 



Fig. 17. Artyfechinostotnum indicum (Bhalerao, 1927) and its collar. 
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posterior extremity, confluent behind testes. Eggs a few, 
0.0747-0.15x0.06-0.09. 

Host.—Uromastix hardwickii, Varnaiis monitor. 

Location. —Duodenum, intestine. 

Locality. —Nagpur; Jabalpur, M.P.; Lucknow, Allahabad, 
U.P. 


Genus 6. Pseudoechinochasmus Verma, 1936 

Echinostomatinae : Body elongated, broadly rounded post¬ 
eriorly like Echinoschasmus, short 1.8-2.2x0.4-0.6, of almost 
uniform breadth from behind acetabuliun, spinulatc. Collar 
broader than long with double dorsally iminteiTUpted rows of 
spines. Acetabulum large in anterior one-fourth to one-fifth 
body. Testes tandem, lobod, anterior equatorial, separated 
from posterior testis by equal distance to that from ovary. 
Cirrus sac anterodorsal to acetabulum, not extending behind 
its middle. Cirrus often everted, long. Ovary submedian, 
rounded, entire or feebly lobed. Vitellaria lateral, from 
anterior level of anterior testis to near posterior extremity, 
approaching mesially in posttesticular region. Uterus short, 
transversely coiled, pretesticular. Excretory vesicle Y-shaped, 
stem bifurcating behind testes. Parasitic in intestine of 
birds. 

Typ3-species : P. satjivani Veima, 1936 

20. Pseudoechinochasmus satjivani Verma, 1936 

Specific diagnosis. —Body spined, 1.8-2.2 x0.4-0.6 breadth, 
which is almost the same behind acetabulum. Collar broader 
than long, 0.15-0.3, united across venter. Collar spines 37; 
19 alternating dorsal spines of same length, 0.0336; laterals 4 
on each side, of two sizes 0.033x0.008 or 0.399x0.01006; 
end groups of 5 spines each, four large 0.0596 x 0.01596, one 
small 0.0339 long. Oral sucker 0.067 Prepharynx 0.0252 
long; pharynx 0.067x0.05; oesophagus 0.14-0.143 long. 
Acetabulum 0.32-0.36 in diameter. Testes close behind shell 
gland mass, separated from one another by same distance 
as that between ovary and anterior testis; anterior testis trans¬ 
versely elongated, 0.181-0.192x0.248-0.225, lobes 5-7, sub¬ 
divided in some specimens; posterior oft('ii subtriangular 
with rounded hinder margin, lobes 3-5, subdivided or not. 
Ovary 0.13-0.14 in diameter. Eggs 30-40, 0.084-0,0924 
X 0,050-0.0588. 
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Host, —Sooty Gull. 
Location. —Intestine. 
Locality. —^Mainpnri. 


II. Subfamily HYPODEBAENAE Skrjabin et 
Baschkirova, 1956 

Echinostomatidae : Anteior part of body short, widened. 
Head collar feebly develop d with double dorsally unin¬ 
terrupted row of large number of small spines; collar 
spines larger than cutaneous spines. Acetabulum large, 
strongly muscular, very near anterior end. Oesophagus short 
or very short. Genital pore immediately postbifurcal, 
median or sub-median. Testes elongate with smooth or 
indented margins in midiegion of body. Cirrus sac elongate, 
may reach to posterior end of acetabulum. Ovary median 
pjetesticular. Vitellaria lateral from behind acetabulum 
to near posterior extremity. Uterus long, coiled, containing 
numerous eggs, pretesticular. Excretory vesicleY-shaped, 
with numerous lateral branches. Parasitic in birds. 

Type genus : Hypoderaeum Dietz, 1909 

Genera Multispinotrema Skrj. et Baschkirova, 1956 and 
Skrjahinophora Baschkirova, 1941 are dropped. 

Genus 7 Hypoderaeum Dietz, 1909 

Hypoderaeinae : Body elongate, spinulate. Head collar 
very feebly developed. Collar spines in double dorsally 
uninterrupted row, very small, 43 or more up to 72 in 
number. Acetabulum large, strongly miiscular, strikingly 
near anterior end. Oral sucker small. Prepharynx present or 
absent; pharynx muscular, sometimes as large or slightly 
larger than oral sucker; oesophagus ver^’^ short or short; caeca 
simple, reaching near posterior end. Testes elongated, with 
smooth or indented margins in midregion of body. Cirrus 
sac elongate, partly overlapping acetabulum or reaching its 
23osterior end; vesicula seminalis large; cirrus well developed, 
unspined. Ovary median, usually preequatorial. Vitellaria 
separate, lateral, from posterior end of acetabulum or a little 
behind to jicjsterior extremity. Uterus long; eggs numerous. 

Type-species : H, conoideum (Bloch, 1782) Dietz, 1909 
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Key to Indian species of Hypoderaeum 

1. Collar spines 47; cirrus sac partly cover¬ 

ing acetabulum not extending behind 

its middle. H. microspina (Singh, 1064) 

Skrjabin et Boschkirova, 
1966. 

Collar spines 47-63 (average 49); cirrus 
sac extending to posterior end of 
acetabulum. 2 

2. Oesophagus shorter than pharynx; 

cirrus very long. H. magnocirriisa Verma, 

1936 

Oesophagus twice the length of 
pharynx; cirrus not very long. H. conoideum (Bloch, 1782) 

Dietz, 1909. 

21. Hypoderaeum conoideum (Bloch, 1782) Diozt, 1909 
Syn. Hypoderaeum mainpuria Verma, 1936 

Specific diagnosis .—Body 7.7-12 long, 1.3-2.0 broad in front 
of acetabulum. Cuticiilar spines broad, scale-like aiTangcd 
in rings around collar, diminishing rapidly behind acotabiiluin, 
visible up to level of ovary. Collar very short, fecblyj^deve- 
loped. Collar spines very minute, number not ascertained 
by Verma but 49 (47-53) in European form. Acetabulum 
0.7-0.88 in diameter, 0.67-0.75 behind anterior extremity. 
Oral sucker 0.156x0.21. Pharynx 0.1-0.118x0.84x0.109 
Oesophagus twice as long as pharynx. In European form 
pharynx rounded, 0.14-0.18 in diameter or elongated oval, 
0.16-0.2x0.13-0.16. Oesophagus 0.2-3.0 long. Genital 
pore median, immediately behind intestinal bifurcation. 
Testes elongated with faintly depressed margins at 2-3 places, 
some specimens elongated sausage-shaped with more or less 
deeply indented margins, almost equally large, 0.88-1.24 
X0.46-0.62. According to Verma anterior testis 0.65-0.67 
X0.34-0.42, almost equatorial, one third in anterior half, 
two third behind equatorial line; posterior testis 0.6-0.756 
X 0.35-0.365; post testicular distance 0.57-C.60. Cirrus sac 
about as long as acetabulum; in pressed specimens it shifts 
from its dorsal position over acetabulum to one side or anterioi- 
ly. Vesicuia seminalis long, winding. Cirrus strongly de^ e- 
loped. Ovary rounded or transversely oval, 0.31-0.44 in 
diameter or 0.35-0.37 X 0.29-0.3; according to Verma trans¬ 
versely oval 0.21x0.3-0.42 in front cf second third of bod^^ 
ViteUaria from behind acetabulum to near end of caeca, 
extracaecal at first, then partly overlap caeca, running in 
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median line behind testes, even feebly meeting here and there, 
follicles large thick. Uterus between ovary and acetabulum, 
transversely coiled with thin walls. Eggs oval, 30 in one 
specimen, about 125 in the other (uterus long with numerous 
eggs according to Dietz), 0.051-0.068. 

Host, —Shoveller duck. 

Location, —^Intestine. 

Locality. —Mainpuri, U.P. 

22. Hypoderaeum magnocirrusa Verma, 1936 

Specific diagnosis. — Body 9.3-10.1 long, 1.75 in greatest 
breadth at acetabulum. Cuticle spined to near ovary. 
Collar very feebly developed. Collar spines not distinct. 
Oral sucker 0.218 x 0.269. Acetabulum very large, 1.05 x 1.18, 
0.7-0.9 behind anterior end. Prepharynx short, pharynx 
0.168x0.185; oesophagus reduced, shorter than pharynx. 
Testes and ovary separated from one another by nearly same 
distance, all situated in middle third of body. Testes elongate 
oval; anterior more elongated, 0.672x0.336, margin slightly 
notched at 2 or 3 places; posterior 0.605x0.336. Cirrus sac 
extending to a little behind acetabulum. Vesicula seminalis 
wavy. Cirrus very long, 0.6x0.17 everted in one specimen. 
Ovary 0.319x0.302, just behind equator. Mehlis’ gland 
large, compact. Vitellaria lateral, from behind acetabulum, 
internal to caeca only behind posterior testis but. never meet. 
Uterus intercaecal, widely convoluted between Mehlis’ gland 
and acetabulum. Eggs many, operculated, 0.091-0.11x0.058 
-0.067 Excretory pore terminal. 

Host, —Pin Tail. 

Locati on. —Intestine. 

Locality. —Allahabad, U.P. 

23. Hypoderaeum microspina (Singh, 1954) Skrjabin et 

Baschkirova, 1956 
(Fig. 18) 

Syn. Echinostoma microspina Singh, 1954 

Specific diagnosis. —Body 7.34x0.87, spined ventrally with 
rose thorn-shaped spines up to middle of acetabulum. Head 
collar very small well marked from body. Collar spines 47 
?^.rranged partly in single row, those at end slightly larger 
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than others which are equal in size. Acetabulum very 
muscular, 0.703x0.7, just posterior to oral sucker at about 
one ninth anterior body length. Oral sucker rounded, 0.185 



Fia, 18. Hyjioderaeum microspina (Singh, 1954) Skrjabin ot Duiiclii 
rova, 1956 and its collar. 
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in diameter. Prepharynx absent; pharynx fairly muscular, 
0.15x0.105. Oesophagus short; caeca reach almost posterior 
end. Testes elongated, bean-shaped close behind one another 
in posterior half of body; anterior slightly preequatorial, 
0.722x0.332; posterior separated from anterior testis by 
0.1 distance, 0.795x0.32. Cirrus sac partly covered by 
acetabulum, 0.3 X 0.2. Seminal vesicle large, slightly cohed. 
Cirrus well developed, muscular, unarmed, 0.31 long, 0.175 in 
diameter at base. Ovary rounded, 0.26 in diameter. Mehlis’ 
gland diffused between ovary and anterior testis, 0.15 in 
diameter. Vitellaria lateral along and overlapping caeca, 
from base of acetabulum to 0.34 from posterior end of body. 
Uterus forms a loop posterior to ovary and then runs coiled 
.to open beside male genital pore. Eggs many between ovary 
and acetabulum, 0.085-0.092x0.046-0.058. 

Host,—Anas acuta, pin-tail duck. 

Location, —^Intestine. 

Locality, —^Lucknow, U.P. 

III. Subfamily PSILOBGHIINAE n. subf. 

Echinostomatidae : Body elongated. Head collar small, 
rudimentary, renifbrm, armed haphazardly with minute 
scattered, spines, smaller than the cutaneous spines. Aceta¬ 
bulum large near anterior end with characteristic anteriorly 
directed opening, sphincter around its anterior part and fairly 
deep cavity armed with small spines similar to cutaneous 
spines. Oral sucker small. Prepharynx present; pharynx 
Well developed; oesophagus short or very short; - caeca termi¬ 
nating a little in front of posterior extremity. Genital pore 
submedian, preacetabular between intestinal bifurcation and 
acetabulum. Testes tandem, postequatorial, elongate oval or 
sausage-shaped with smooth or irregular margin. Cirrus sac 
preacetabular, overlapping anterior margin of acetabulum. 
Ovary pretesticular, preequatorial or subequatorial, almost 
spherical. Receptaculum seminis absent Uterus inter- 
caecal, pretesticular, winding. Vitellaria lateral mostly 
extracaecal, somewhat approaching mesiaUy behind posterior 
testis but not meeting each other, extending from a httle 
behind acetabulum to caecal ends. Extretory vesicle Y- 
shaped, stem bifurcating behind posterior testis and longer 
cornua extending towards pharynx. Parasitic in intestine 
of birds. 

Type genus : Psilorchis Thapar and Lai, 1935 
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Another genus probably Psilocollaris Singh, 1954 

Psilocollaris i& at present retained in the family Psilosto- 
midae Odhner as it lacks cutaneous spines as weU as collar 
spines. It also differs in the character of tbc acetabulum. 

Genus 8. PsilorcKis Thapar and Lai, 1935 
Syn. Neoechinoatoma Agrawal 1963 

Echinostomatidae, Psilorchinae : Body elongated,, middle 
sized; cutaneous spines scale-like. Head collar small, rudi¬ 
mentary, reniform with scattered minute spines smaller 
than cutaneous spines. Acetabulum large, near anterior 
end with characteristic anteriorly directed opening, sphinc¬ 
ter around its anterior part and fairly deep cavity armed 
with small spines similar to cutaneous spines. Oral sucker 
small, Prephamyx present; pharynx well developed; oeso¬ 
phagus short or very short. Genital pore submedian, slightly 
dextral, preacetabular. Testes tandem postequatorial, 
elongate oval or sausage-shaped with smooth or irregular 
margifis. Cirrus sac preacetabular overlapping anterior 
margin of acetabulum. Vesicula seminalis retort-shaped or 
pyriform. Ductus ejaculatorius short. Ovary preequato- 
rial or sub-equatorial, almost spherical. Receptaculum 
seminis absent. Uterus inter caecal, protesticular, winding; 
receptaculum seminis uterinum sometimes present. Vitellria 
lateral, mostly extracaecal, somewhat approaching meisally 
behind posterior testis, but not mc^eting each other, extending 
from a little behind acetabulum to caccal ends. Excretory 
vesicle Y-shaped stem bifurcating behind posterior testis and 
cornua longer extending to x^liarynx. Parasitic in intestine 
of birds. 

Typ3 -species : P. indicus Thapar and Lai 1935 

24. Psilorebis indicus Thapar and Lai, 1935 

(Fig. 19) 

Syn. P. ajgainis Lai, 1938 
P. thapari Baugh, 1949 
P. mehrai Gupta, 1966 
P. halcyoni Chatterji, 1948 
P. ketupi Chatterji, 1956 
Neoechinoatoma apinoaa Agrawal, 1963 

Specific diagnosis .—Body elongated, spined, 5.76-8.57 long, 
0.075-1.26 in maximum breadth in acetabular region. Collar 
small, 0.27-0.32x0.39-0.43, rudimentary with minute hap- 

12 
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hazardly scattered spines all over it; collar spines smaller 
than cutaneous spines. Acetabulum large near anterior end 
with anteriorly directed opening, sphincter around its anterior 
part and deep cavity armed with minute spines, 0.62-0.87. 
Oral sucker small, 0.02-0.21 in diameter. Prepharynx 
distinct; pharynx 0.096-0.18 in diameter; oesophagus short. 
0.05-0.14 long; Baugh mentions very short, 0.03 long. Genital 
pore slightly dextral or median, a little in front of acetabulum 
between it and intestinal bifurcation. Testes variable in form 
and size, elongate oval or with irregular margins or slightly 
lobed; anterior 0.57-0.84x0.25-0.68; posterior 0.5-0.84x0.26 
-0.57. Cirrus sac 0.27-0.35x0.16-0.31. Cirrus protrusible, 
short massive. Ovary subspherical, spherical or oval, 0.2-0.41 
X 0.21-0.32. Eggs large, oval, 0.08-0.14x0.03-0.08. 

Host, —^Kingfisher, Halcyon smyrensis fusca^ Alcedo inspida; 
common teal, Nettion crecca; owl, Athena hrama indica^ Ketupa 
zeylonensis leschenaulti, Tyto alba. 

Location, —Small intestine. 

Locality, —^Lucknow, Banaras, Allahabad, Gorakhpur, U.P.; 
Cuttack, Orissa. 

IV. Subfamfiy P8EUDE0HIN08T0MINAE n. subf.^s 

Syn. PseudechinestomcUinae Skrjavin et Baschkirova, 1956 

Echinostomatidae : Body elongated, narrow, almost uni¬ 
form in breadth, spinulate, medium sized. Head collar very 
feebly developsd consisting of lateral lappeits with or without 
dorsal connection. Collar spines entirely absent. Aceta¬ 
bulum large bowl-shaped, near anterior end. Grenital pore 
immediately behind intestinal bifurcation. Oral sucker small. 
Pharynx small; oesophagus very small or moderately long; 
caeca terminating near posterior extremity. Testes tandem, 
elongate oval, entire or slightly lobed, postequatorial or 
anterior testis equatorial. Cirrus sac extending to posterior 
margin of acetabulum or a little behind. Vesicula seminalis, 
pars prostatica and cirrus enclosed within cirrus sac. Cirrus 
long, unspined. Ovary submedian, pretesticular. Uterus 
coiled, pretesticular; first one or two coils forming receptaculum 
seminis uterinum behind ovary. Metraterm well developed 

♦ Gupta (1957) has also erected the subfamily Pseudoechinosto- 
minae. According to rules the authorship of the subfamily should be 
Pseudechinostominae Skrjabin et Baschkirova, 1956 emend. Gupta, 
\m—Ed. 
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along acetabulum. Vitellaria restricted to lateral fields from 
behind acetabulum to posterior extremity, tending to extend 
mesially behind posterior testis. Eggs large, numerous. 
Excretory vesicle Y-shaped with long stem bifurcating behind 
posterior tetis; subcutaneous excretory plexus absent. Para¬ 
sitic in intestine of birds. 

Type genus : Pseudechinostomum Odhner, 1911 

Genus 9. Pseudechinostomum Odhner, 1911 

Pseudechinostominae : Body long, slender, cylindrcal, spinu- 
late. Head collar very feebly developed. Collarcal, spines 
absent. Acetabulum large, bov 1-shaped near anterior extre¬ 
mity. Genital pore immediately behind intestinal bifurcation. 
Oral sucker small. Pharynx small; oesophagus very small or 
moderately long. Testes tandem, elongated oval, entire or 
slightly lobed, postequatorial or tanerior testis equatorial. 
Cirrus sac extends to posterior margin of acetabulum or a 
little behind it. Cirrus long, unspined. Ovary submedian, 
rounded or transversely oval. Uterus coiledr pretesticular; 
receptaculum seminis uterinum present behind ovary. 
Metraterm well developed. Vitellaria lateral, from behind 
acetabulum to posterior extremity, tending to extend mesially 
behind posterior testis. Eggs large, numerous. Excretory 
vesicle Y-shaped with long stem bifurcating behind posterior 
testis. Parasitic in intestine of birds. 

Typ3 -species : P. incoronatum Odhner, 1911 

Key to species of Pseudechinostomum 

Oesophagus moderately long; eirrus^sac 
broader at base, narrow terminally 
extending behind acetabulum; ovary 

rounded. P. incoronatum Odbner,* 

1911 

Oesophagus very short; cirrus sac with 
three or four constrictions, broader 
transversely, reaching almost pos¬ 
terior border of acetabulum; ovary 

transversely oval..... P. indicus Mehra, 1944. 

25. Pseudechinostomum indicus Mehra, 1944 

(Fig. 20) 

Specific diagnosis ,—Body 7.5-9.5 long, 1.68-1.75 in maxi¬ 
mum breadth in region of ovary; bodywall thick muscular, 


♦This species has not been recorded from India so far— Ed. 
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spined. Collar 0.527x0.221 in maximum breadth, not 
properly seen in living specimens but visible in entire mounts; 
collar lappets not united ventrally. Oral "sucker 0.19-0.22 
xO.225. Acetabulum rounded, 0.99-1.035X 1.05-1.11. Pre¬ 
pharynx absent; pharynx 0.118x0.15; oesophagus extremely 
small, 0.16x0.1; caeca terminating 0.15-0.25 in front of 
hinder end. Genital pore suckerlike to left side behind 
intestinal bifurcation close inside left caecum. Testes elonga¬ 
ted, slightly lobed, median; anterior 0.63x0.8-0.72, equa¬ 
torial; posterior 0.84-0.87x0.5-0.7, at 0.15-0.165 behind 
anterior end 3-3.2 in front of hinder end. Cirrus sac 1,35 X 0.32 
maximum breadth near its anterior end, to right side of aceta¬ 
bulum, extending to near its posterior margin, showing three 
or four constrictions. Vesicula seminalis long. Ovary oval, 
transversely elongated, 0.48-0.54x0.27-0,315, median or to 
right. Shell gland mass just behind ovary. Receptaculum 
seminis absent; receptaculum seminis uterinum present. 
Metraterm alongside acetabulum between it and cirrus sac. 
Eggs nemerous, 0.0957-0.1 X 0.0561-0.0627 Vitelline follicles 
moderate sized of irregular shape. Excretory pore terminal. 

Host, —^Indian teal, Nettion crecca crecca. 

Location, —^Intestine. 

Locality, —^AUahabad, U.P. 

V Subfamily PABALLELOTESTISIINAE n. subf. 

Echinostomatidae ; Body fusiform or lancet-shaped with 
somewhat pointed ends, spinulate all over. Head collar very 
small with double row of dorsally uninterrupted spines. 
Acetabulum large, preequatorial at about anterior one third 
or nearer middle of body. Oral sucker small. Pharynx 
prominent; oesophagus moderately long, bifuracting in front 
of acetabulum. Genital pore submedian behind intestinal 
bifurcation. Testes symmetrical, parallel, immediately post- 
equatorial or equatorial at level of or just behind broadest 
part of body. Cirrus sac preacetabular. Cirrus stout, spined. 
Ovary pretesticular in front of right testis. Vitellaria from 
acetabular zone or just behind intestinal bifurcation to pos¬ 
terior extremity, approaching mesially in region of gonads, 
confluent behind testes. Uterus coiled, preovarian. Eggs 
large, numerous. Parasitic in intestine of birds. 

Typo genus : Parallelotestis Belopolskaia, 1954 
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Genus 10. Parallelotestis Belopolskaia, 1954 
Syn. ProechinocephcUus Srivastava, 1968 

Parallelotestisiinae n. subf. ; Body medium sized, spined 
all over, broadest at level of testes or in front near 
acetabulum. Head collar very small with double row of 
dorsally uninterrupted spines, 23-27 in number; ventral 
spines not in angular groups. Testes symmetrically 
parallel, immediately postequatorial or equatorial, at level 
of or just behind broadest part of body. Cirrus sac 
preacetabular, diagonal between acetabulum and intestinal 
bifurcation. Cirrus stout, spined. Ovary in front of right 
testis, rounded. Vitellaria of large or small follicles extending 
from just behind intestinal bifurcation or acetabular zone to 
posterior extremity, approaching mesially in region of gonads, 
confluent behind testis, surrounding gonads in a semicircle 
behind acetabulum. Uterus coiled, preovarian. Eggs large, 
numerous. Parasitic in intestine of birds. 

T^e-species: P. horridus Belopolskaia, 1964 

26. Parallelotestis tarai (0. N. Srivastava, 1968) 

(Fig. 21) 

Syn. Proechinocephalus tarai O. N. Srivastava, 1968 
Proechinocephdlus egreti P. S. Srivaatava, 1960 

Specific diagnosis ,—Body 7.42-9.88 X 3.09-3.72 maximum 
breadth; breadth almost imiform in middle third of body. 
Collar small, terminal, 0.37X0.6. Cellar spines 23-26, alter¬ 
nately in double rows; 4 ventral spines on each side the 
largest; largest ventral spines 0.096x0.027; spines bluntly 
pointed, lack straight margins. Cutaneous spines present 
all ov€>r body, smaller than collar spines. Oral sucker 0.27 in 
diameter or 0.136x0.17. Acetabidum preequatorial, 0.96 in 
diameter or 1.088x1.224. Prepharynx funnel-like, 0.05 
X 0.13 or 0.068 long; pharynx longer than broad, 0.265-0.306 
X 0.204; oesophagus 1.53-1.96 long, its anterior part broad 
flask-like, posteriorly slightly curved; caeca slightly sinuous, 
extending to posterior end with their breadth gradually 
increasing posteriorly, wide apart in pretesticular region, 
closer in posttesticular region. Genital pore slightly dextral, 
half-way between intestinal bifurcation and acetabulum. 
Testes intercaecal, symmetrical, globular or broader than 
long, equal 0.487 in front of hinder end, at posterior limit of 
middle third of body, 0.46 in diameter or anterior left testis 
0.476x0.748; right or slightly posterior testis 0.61x0.6. 
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Testes separated by 0.15 distance transversely by a few 
oblique muscle fibres. Cirrus sac small, 0.375-0.612X 0.225 
-0.78, obliquely preacetabular or extending diagonally frem 
anterolateral margin cf acetabulum. Cirius spined in post¬ 
erior part, spines 0.018-0.025 long. Ovary spherical, dextral 
close to right caecum, 0.6 behind acetabulum, 0.25-0.498 
X0.3-0.357. Laurer’s canal present. Vitelline follicles small, 
extending laterally in prctesticular region to level of genital 
pore, filling entire posttesticular region; vitelline reseivcir 
prominent, median in front of testes. Uterus coiled, between 
genital field and acetabulum. Metratcrm short, slender. 
Eggs 0.05-0.09x0.051-0.06 or C.l. 



Fig. 21. Parallelotestis tarai (O. N. Srivastava, 1958) and its anterior 
region. 

Hod ’.—Indian cattle egret, Buhvlcns ibis coromandns. 
Location .—Small intestine. 

Locality. —^Tarwa, Allahabad, U.P.; Raipur, M.P. 

VT. Subfamily NEPHROSTOMINAE Mendheim, 1943 

Echinostomatidae : Body elongatea, unspined. Head collar 
large, disc-shaped {Nephrostomnm) or horse shoe-shaped of 
typical bilobed form with dorsal incision {Patagifer). Collar 
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spines in single dorsally uninterrupted or interrupted row. 
End group of collar spines present. Acetabulum large, cirp* 
shaped or funnel-shaped near anterior end. Testes fmall, 
tandem in midbody or hinder half. Cinus sac small, pre- 
acetahular, reaching anterior margin of acetabulum or over¬ 
lapping it. Vesicula stminalis coiled; pars prostatica ard 
cirrus present. Ovary pretesticular, smaller than testes. 
Vitellaria restricted to lateral fields ficm posterior margin of 
acetabidum to posterior extremity, separate throughout their 
length. Uterus large, intercaecal, median, coils- never filling 
entire breadth between vitellaria. EgjiS numerous. Parasitic 
in intestine of birdrj. 

Type genus: Nephroatomum Dietz, 1909. Other genus : 
Patagifer Dietz, 1.909 

Key to genera of NEPHROSTOMINAE 

Collar disc-shaped . Nephrostomum Dietz, 1909 

Collar horse shoe-shaped. Patagi/er Dietz, 1909 

Genus 11. Nephrostomum Dietz, 1909 

Nepbrostominao : Medium sized to large. Cuticle smooth. 
Head collar broad, reniform, disc-shaped witli or without 
shallow depression on anterior border. Cellar opines in 
single uninterrupted row, innermost spines on each side near 
median line very small, increasing in size laterally towards 
lappets. 4 or 5 corner spines in each end group. Acctabultmi 
large, prolonged backwards or funnel-shaped, near anterior 
extremity. Testes median, tandem, in hinder half of bed}', 
small, hardly larger than ovary, rounded with iircgular 
margin or often strikingly lobed. Cirrus sac small, almost 
entirely preacetabular or dorsally overlapping anterior margin 
of acetabulum. Ovary median, sometimes indented, equa¬ 
torial. Uterus large, in closely packed coils between ovaiy 
and acetabulum. Eggs large, very numerous. Parasitic in 
intestine of birds. 

Type-species: N. ramosum (Sonsino, 1895) Dibtz, 1909 

27. Nephrostomum ramosum (Sonsino, 1895) Dietz, 1909 

(Fig. 22) 

Syn. Nephroatomum bicolanum Tubangui, 1933 

Specific diagnosis .—Body elongated, light brown in live 
specimens, somewhat constricted in acetabular region, narrow 

13 
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anteriorly, tapering towards posterior end, 10-14 long, 
2.5-3.24 in maximum breadth just in front of ovary. Reni- 
form disc-shaped collar with 47 or 48 spines in dorsally un¬ 
interrupted single row 1-2.7 across body. Oral sucker ventro- 
terminal rounded or transversely oval, 0.11-0.36x0.12-0.45. 
Acetabulum bowl-shaped, situated near oral sucker, 0.9-1.48 
X 1.0-1.4. Prepharynx small. Pharynx smaller than oral 
sucker; oesophagus very small, 0.169-0.185 long; caeca termi¬ 
nate near hinder end. Testes median, tandem with margin 
notched or slightly lobed, postequatorial, 0.33-1.25x0.4-0.72; 
anterior testis smaller than posterior. Cirras sac transversely 
oval, 0.48-0.58x0.3-0.36, enclosing coiled vesicula seminalis , 
pars prostatica and ductus ejaculatorius, partly overlaps 
acetabulum obliquely. Genital pore median, immediately 
postbifurcal. Ovary equatorial, pretesticular, transversely 
elongated, 0.18-0.63x0.34-0.56, Shell gland complex larger 
than overy, immediately postovarian. Laurer’s canal present. 
Reoeptaculum seminis absent. Vitellaria mostly extracaecal 
from a little in front of acetabulum to hinder end of body. 
Uterus intercaecal between ovary and acetabulum. Eggs 
numerous, 0.09-0.1x0.04-0.05. Excretory vesicle Y-shaped 
with long stem dividing into cornua behind posterior testis 
with paired lateral branches. 



Fig. 22. Head collar of Nepkrostomum ramomm (Sonsino, 1895) 
Dietz, 1909. 

Host —White necked stork, Disurus episcopa episcopa. 
Location, —^Intestine. 

Locality ,—^Allahabad U.P. 
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Genus 12. Patagifer Diftz, 1909 

Nephrostominae : Body submedian sized to largo. Cuticle 
smooth. Head collar strongly developed deeply bilobed 
due to dorsal incision reaching oral sucker and much 
broader ventral bay; collar broader or narrower than body. 
Collar spines around margin in singie dorsally interrupted row, 
dorsal spines smallest; 4 spines in each end group in couples 
of 2 large and 2 small. Acetabulum large fonnol-shaped or 
cup-shaped near anterior end. Testes median, tandem, in 
hinder half of body, small elongated oval or irregularly ovcid. 
Cirrus sac small, preaceatbular, slightly or partly overlapped 
by acetabulum. Vesicula seminalis coiled; pars prostatica 
present. Cirrus long, coiled when not protruded. Ovary 
median equatorial or preequatorial. Receptaculum seminis 
uterinum present. Uterus long, transversely coiled. Vitel- 
laria restricted to lateral margins, overlapping and outside 
caeca. Eggs large, numerous. 

Type-species : P. bilobus (Rud., 1819) Dietz, 1909 

Key to Indian species of Patagifer 

Acetabulum without a notch at its 
posterior margin P. wealeyi Verma, 1930 

Acetabulum with a notch at its poster¬ 
ior margin; collcu* spines 30 or 31 on 

each side of collar ,, P, simarai Nigam, 1944 

28. Patagifer wesleyi Verma, 1936 
(Fig. 23) 

Syn. Patagifer chandrapuri Srivaatava, 1952 
Patagifer srivaatavai Peter, 1954 

Specific diagnosis ,—Body 12.1-24.3x1.8-2.4, broadest in 
acetabular region. Collar 2.3 X 1.7 or 0.9x1.19; collar spines 
31 on each side of margin of collar; 2 small angular spines 
of each group 0.09-0.1x0.037, 2 large spines 0.16-0.186 
X 0.08-0.09. Ventral groups 0.93 apart. Neck region marked 
off by a constriction between collar and acetabulum; a less 
deep constriction present behind acetabulum. Oral sucker 
0.17-0.41x0.2-0.45. Acetabulum 1.17-1.98 x 1.26-1.98. Testes 
longitudinally elongated, apart by same distance as that 
between ovary and anterior testis, equal in size, 1.95x0.49 
with irregular margin; posttesticular space about one third 
of body length. Cirrus sac 0.78x0.41. Ovary 0.26x0.17 
or 0.57 X 0.48. Eggs 0.074 -1.03 x 0,069- 
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Fig. 23. Patagifer wesleyi Verma, 1936 and its collar. 

Host .—Curlew and white ibis., Numinius arquate, Threskior- 
nis melanocephalus. 

Location. —^Intestine. 

Locality .—Fatehpur and Allahabad., U.P. 

29. Patagifer simerai Nigam, 1944 
Syn. Patagifer sarai Saksena, 1957 

Specific diagnosis .—Body 20.0-23.2x 2.1-3.06. Collar spines 
30 or 31 on each side. Smallest dorsal spines 0.056-0.119 
X 0.027-0.028; largest spines 0.135-0.14x0.0325-0.048. Two 
large and two small spines in each angular gi‘oup. Oral 
suchoi 0.49-0.81x0.43-0.51, Acetabulum with a notch at 
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posterior end or margin, 1.98-2.6x1.72-1.9. Pharynx 0.2 in 
diameter; oesophagus 0.68-1.16 long. Testes irregularly 
ovoid, almost equal 1.61-1.93x0.6-0.77. Cirrus sac 0.71-0.77 
X 0.53-0.64. Cirrus long armed with small spines. Ovary 
oval or rounded, preequatorial. Eggs 0.081x1.054. 

Host. — Platalealeucordia, Threskiornis melanocephahis (white 
ibis). 

Location. —Intestine. 

Locality. —Shahjahanpur (U.P.) and Raipur (M.P.). 

Vn, PEOQO SO MINAE Mendheim, 1940* 

Syn. Pegoaomatinae Skrjabin et Schultz, 1937 

Echinostomatidae : Body spindle-shaped narrow towards 
both ends, spinulate in entire length. Head collar poorl}^ 
developed almost rudimentary. Collar spines in alter¬ 
nate double rows uninterrupted dorsally; corner end gioups 
of spines present. Oral sucker absent or much reduced. 
Pharynx prohiinent. Oesophagus long; caeca undulating. 
Acetabulum relatively small, immediately preequatorial. 
Genital pore or separate male and female pores median 
befcw^een acetabulum and intestinal bihtreation. Testes 
tandem postequatorial, tiansverseh’^ elongated. Cirrus sac 
large, preacetabular extending slightly in acetabular zone, 
curving round left side; vesicula seminalis in basal part of 
cirrus sac; cirrus unarmed, often protruded. Ovary dextral, 
pretesticular. Recoptaculum seminis absent. Laurer’s canal 
present. Uterus short, coiled, betw^een acetabulum and 
anterior testis, mostly preovarian. Vitellaria extensive, 
extending from phar 3 mx or middle of oesophagus to posterior 
extremity, unit^ mesially up to cirrus sac, separated behind 
level of intestinal bifurcation. Parasitic in bile duct or bile 
passages of birds. 

Type genus : Pegosomum Ratz, 1903 

Genus 13. Pegosfomum Ratz, 1903 

Pegosominae : Head collar poorly developed, collar spines 
in two dorsally uninterrupted rows; end group of spines 
present. Oral sucker absent Or much reduced; phar 3 mx 

* The authorhip of the subfamily should go to Odhuer, 1911 accor¬ 
ding to rules.— Ed, 




102 


DIGBNEA 


prominent; oesophagus long; caeca undulating. Acetabulum 
relatively small, nearer middle of body. Testes transverse] 3 ^ 
elongated, near posterior end. Cirrus sac preacetabular and 
extending to acetabular zone. Ductus ejaculatorius with 
locking apparatus (“Verschluss appart”). Cirrus often found 
protruded. Vitellaria extending from pharynx or middle of 
oesophagus, united anteriorly upto cirrus sac. Ovary small, 
dextral, between acetabulum and anterior testis. Parasitic 
in bile duct and bile passages of birds. 

Tjrpe-species : P. saginatum (Ratz, 1898) Ratz, 1903 

30. Pegosomum egretti Srivastava, 1957 

(Fig. 24) 

Specific diagnosis. —Size 6.67-8.7 x 2.6-3.25 maximum 
breadth just anterior to acetabulum. Collar 0.336 across, 
with 25 spines; ventral corner group consisting of 4 larger 
bluntly pointed spines, 0.05-0.06x0.012-0.024; dorsal spines 
0.021-0.036x0.012-0.015. Cutaneous spines smaller and sore 
closely set in preacetabular region than in postacetabular 
region. Oral sucker terminal, very weak, 0.15 in diameter; 
in most specimens pharynx projected outside through in¬ 
conspicuous oral sucker. Acetabulum 0.78.0.93 across. 
Pharynx 0.21x0.13, when fully protruded 0.3x0.18. Oeso¬ 
phagus long; caeca somewhat sinuous, come close towards 
one another in post-testicular region. Testes tandem; anterior 
boat-shaped, 0.91-1.43x1.56-2.34; posterior wedge-shaped, 
with irregular anterior margin, sometimes rounded to oval, 
1.1-1.56x1.49-1.88. Cirrus sac 0.61x0.18 mostly pre¬ 
acetabular, slightly curves round on left side, extending to 
one fourth of acetabulum. Vesicula seminalis constricted. 
Cirrus thick, narrower than pars prostatica, curved when 
protruded, prominent. Ovary slightly lobed, somewhat 
pear-shaped, 0.45x0.27-0.36 with long axis transverse. 
Laurer’s canal well developed. Vitellaria of small follicles 
in bunches; extending from middle of oesophagus to anterior 
margin of posterior testis. Eggs 0.09-0.126x0.03-0.09. 

Host. —Cattle egret, Buhulcus ibis coromandus. 

Location. —Liver. 

Locality. —^Allahabad, U.P. 

VIII. Subfamily PETASIGERINAE Mendheim, 1943 

Echinostomatidae ; Body elongated with or without distinct 
neck region, spinulate anteriorly. Head collar with usually 
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two dorsally uninterrupted rows of spines; 4 comer spines in 
each end group. Acetabulum equatorial, immediately prc- 
equatorial, near middle of body. Oral sucker small, feebly 
muscular. Testes median, tendem, transversely elongated, 
contiguous or oblique near one another, postequatorial or 
near posterior extremity. Cirrus sac small, preacetabular or 
with posterior end extending a little or more behind anterior 
margin of acetabulum but never reaching to its middle. 
Vesicula seminalis large, saccular, not bilobcd. Cirrus long, 
slender, unspined. Ovary pretcsticular to right side, some¬ 
times larger than testes. Vitellaria lateral from level of 



Fig. 24. Pegoaomum cgretti Srivastava, 1957 and its aiiloriur 
region. 
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intestinal bifurcation or anterior border of acetabulum, 
approaching mesially or confluent behind testes. Uterus 
short or long. Eggs large, a few or numerous. Parasitic in 
intestine of birds. 

Type genus : Petasiger Dietz, 1909 


Genus 14. Petasiger Dietz, 10909 
Syn. Navicularia Mendheim, 1943 

Generic diagnosis the same as for the subfamily. 

Type-species : P. exaeretus Dietz, 1909 

Mendheim (1943) created the genus Navicularia for the 
species of Petasiger with spindle-shaped body, oblique testes,, 
anterior testis sinistral, posterior testis median. There is no 
clear demarcation between the two genera Petasiger and 
Navicularia. Anterior testis in some species of the former 
has become shifted forward to the left side. P. nicolli Pande, 
1939 with its oblique 'testes comes near P variospinosum 
Odhner, 1911, the genotype of Navicularia. The testes in 
P. nicolli are larger than the ovary, reverse to that in P. vario- 
spinosum. The greatest breadth of body in several species 
of Petasiger lies in acetabular region as for instance in 
P. nicolli Pande, 1939 and P. antigonus Nigam, 1944. The 
eggs are numerous in the former and a few, only 5 in the latter 
and this is a specific character. We, therefore, drop the 
genus Navicularia Mendheim. 

Key to Indian species of Petasiger 

Testes oblique, anterior sinistral, post¬ 
erior median; eggs numerous. .. P. nicolli Pande, 1939 

Testes tandem; eggs a few, only 5. F. antigonus Nigam, 1944 

31. Petasiger nicolli Pande, 1939 
(Fig. 26) 

Syn. Petasiger yamagutii Nigam, 1944 

Specific diagnosis, —^Body elongated, somewhat spindle- 
shaped with broad anterior and pointed posterior ends, 
2.61-2.93x0.73-0.85, broadest in acetabular region. Collar 
*0.17x0.5 broad. Collar spines 27; marginals 19 in two 
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alternating rows, 0.07-0.08x0.02; each end group with 4 
larger spines, 0.1x0.04. Oral sucker 0.14-0.15 in diameter. 
Pharynx slightly smaller or almost equal to oral sucker, 



Fig. 26, PttcLsiger nicolli Pande, 1939. 
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0.13 in diameter or 0.187x0.112. Oesophagus 0.34-0.476 
long, surrounded by a dense mass of gland cells. Acetabulum 
0.44x0.37 or 0.408 in diameter, just in front of equator or 
immediately behind one third body length. Genital pores 
separate. Testes oblique, oval in tliird quarter of body; 
anterior sinistral, 0.22x0.27; posterior median, 0.27x0.3. 
Cirrus sac median, oblique or with posterior end a little behind 
anterior border of acetabulum and anterior end slightly 
inclined ventrally. Vesicula seminalis voluminous or plump 
oval. Ovary almost rounded or oval, close behind middle 
of body, 0.16x0.17 or 0.15x0.17, to right side. Metraterm 
as long as cirrus sac. Vitellaria from level of genital pores. 
Eggs numerous, 0.08-0.085x0.047-0.052. 

Host,—Anhinga melanogaster 

Location, —Small intestine. 

Locality, —^Allahabad, U.P. 

32. Petasfiger antigonus Nigam, 1944 

(Fig. 26) 

Specific diagnosis. —Body without a neck region, 2.55 X 0.8, 
broadest in acetabular region. Collar 0.46 broad, 0.22 long. 
Collar spines 27; marginals 19 in single row, 0.07x0.02, 
central spines larger 0.1x0.025; each end group of 4 spines. 
Oral sucker 0.117 in diameter. Prepharynx 0.119 long; 
pharynx 0.14x0.13. Oesophagus 0.2 long. Acetabulum 
pre-equatorial, 0.39x0.34. Testes tandem, contiguous at 
almost half distance between acetabulum and posterior end; 
anterior 0.425x0.187 broad; posterior longer, equally broad. 
Cirrus sac preacetabular. Ovary roundtd, 0.17 in diameter, 
to right side nearer testes than acetabulum. Eggs only 5, 
0.085-0.09x0.05-0.075. Vitellaria from just in front of 
intestinal bifurcation, extending mesially here; dense mass of 
oesophageal gland cells present just in front of vitelline 
follicles. 

Host, —^Crane, Antigone antigone. 

Location, —Small intestine. 

Locality. —Shahjahanpur, U.P. 

IX. Subfamily CHAUNOGEPHALINAE Travassos, 1922 

Echinostomatidae: Body divided into two regions, anterior 
bulbous, semispherical not protruded anteriorly (Chauno- 
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Fig. 26. Petasiger aniigonua Nigam, 1944. 

cephalus), or produced anteriorly into small conical part 
{Balfouria)y and tail-like cylindrical short hindbody. Hoad 
collar small, reniform with double row of dorsally uninterrupt¬ 
ed spines. Oral sucker small. Acetabulum not strongly 
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muscular, postequatorial or almost equatorial, exceptionally 
preequatorial. Pharynx present; oesophagus (pseudooeso¬ 
phagus) very long; intestinal bifiircation a little or much in 
front of acetabulum; caeca opening into excretory vesicle or 
ending blindly near posterior extremity. Genital pore 
immediately preacetabular. Testes small, almost parallel, 
diagonal or juxtaposed near middle of hindbody or further 
forward in forebody near its junction with hindbody 
(Balfouria). Cirrus sac small immediately preacetabixlar. 
Ovary postacetabular, pretesticular. Vitellaria extensive filling 
forebody and confined to lateral fields in greater part of 
hindbody {Chaunocephalus) or fan-shaped in lateral parts of 
forebody separated by large median uterus (Balfouria), 
Uterus coiled usually in hindbody not extending in front 
of genital pore (Chaunocephalus) or very large filling median 
broad region of forebody in front of genital pore (Balfouria), 
Eggs large, numerous, exceptionally a few. Excretory 
vesicle Y-shaped with two or three chambered stem bifurcat¬ 
ing behind posterior testis in Chaunocephalus, Parasitic in 
intenstine usually in cysts or crypts of its wall in birds. 

Type genus: Chaunocephalus (Rud., 1802) Dietz, 1909 
Other genus : Balfouria Leiper, 1908 

Genus 15. Ghaunocephalus (Rud., 1802) Dietz, 1909 

Chaunocephalinae: Under middle sized to middle sized. 
Forebody spinulate, subspherical, club-shaped or elongate 
broad, flat ventrally, convex dorsally; hindbody narrower, 
cylindrical, usually shorter than forebody. Collar small, 
reniform with double rarely single row of dorsally uninterrupt¬ 
ed row of spines. Comer spines in each end group 4, always 
longer than marginal spines. Acetabulum laige, post- 
equatorial, equatorial or rarely preequatorial. Genital pore 
preacetabular, median or submedian behind intestinal bifto’ca- 
tion, usually sucker-like. Oral sucker small. Prepharynx 
usually present; oesophagus long, glandular, provided 
with sac-like diverticula, bifurcating just in front of aceta¬ 
bulum; caeca opening into excretory vesicle near posterior 
extremity or ending blindly. Testes diagonal, parallel near 
one another or juxtaposed in hindbody behind ovary. Cirms 
sac almost oval, preacetabular. Ovary submedian, usually 
dextral, spherical or oval, usually larger than testes. Vitella¬ 
ria occupying entire forebody and laterally great part of 
hindbody. Uterus much coiled in anterior part of hindbody. 
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usually first few coils forming receptaculum seminis uterinum, 
usually in crypts or cysts of its wall opening by a small pore 
into the lumen. 

Type-species : 0. ferox (Rud., 1796) Dietz, 1909. 

Key to Indian species of Ghaunocephalus 

1. Hindbody very long, much longer than 

forebpdy; latter narrower than in 
other species; acetabulum pre-equa- 

torial; collar spines 25 C. tHongaiuni Vedvrat, 

1947 

Hindbody not longer than forebody; 
forebody bulbous; acetabulum post- 
equatorial or equatorial; collar spines 
26-29. 2 

2. Collar spines 26 in single .row; forebody 

elongated . G. kirati Vedvrat, 1947 

Collar spines in double row; forebody 
bulb-like. 3 

3. Caeca opening into excretory vesicle. 4 

Caeca ending blindly 5 

4. Collar spines 28 .... O. travasaoai Vedvrat, 1947 

Collar spines 27 or rarely 26. O, ferox (Red., 1795) Dietz, 

1909 

5. Collar spines 29; vitellaria reaching 

posterior end O. leucocephalus Vedvrat, 

1947 

Collar spine 26, vitellaria not reaching 
posterior end C. olhneri Vedvrat, 1947 

33. Ghaunocephalus ferox (Rud., 1795) Dietz, 1909 

Syn. Ghaunocephalus simili ferox Verma, 1935* 

Specific diagnosis. —Length 4.4“8.8. Breadth of forebody 
3.0^.0; breadth of hindbody 0.7-1.0. Collar spines 27, 
rarely 26 in double dorsally uninterrupted row; ventral 
spines 0.126-0.168x0.036-0.038; larger dorsals 0.109-0.134 
xO.017-0.045. Oral sucker 0.116-0.23x0.116-0.33. Pre¬ 
pharynx short; pharnyx 0.14r-0.3 X 0.116-0.36. Oesophagus 
1.65-3.77 long with saccular diverticula; caeca sinuous 

opening into excretory vesicle in front of posterior extremity. 
Genital pore sucker-like, median or submedian. Testes 
spherical or oval, oblique or almost parallel or side by side; 
anterior right testis 0.141-0.46x0.167-0.417; posterior or 

* This species has been redescribed and considered valid by 
Srivastava (1974).— 
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left 0.167-0.334x0.2-0.334. Cirrus sac small, 0.118-0.2 
X 0.052-0.105. Ovary little behind acetabulum, dextral, 
spherical or oval, 0.183-0.45 X 0.2-0.5. Mehlis’s gland median 
to left side of ovary. Eggs 0.084-0.1x0.039-0.058. 

Host. —Black necked stork, Indian Gull (according to 
Verma), Anastomus oscitans (Bodd.), Nephros perconopterus 
(L.) according to Rai (1963). 

Location. —Intestine. 

Locality. —^Not recorded by Verma; Jabalpur, M.P. recorded 
by Rai (1963). 

34. Ghaunocephalus leucocepbalus; Vedvrat, 1947 

(Fig. 27) 

Specific diagnosis. —Body length 8.04; maximum breadth 
in middle of forebody 4.16. Forebody 5.1 long; length of 
hindbody 1.24x1.36 maximum breadth. Collar 0.75x0.15. 
Collar spines 29, unequal; angular spines large, pointed 
0.325x0.0375. Oral sucker 0.29. Prepharynx 0.117 long; 
pharynx 0.25x0.17; oesophagus 4.5 long; caeca ending blindly 
0.25 from posterior end. Acetabulum 0.8 X 0.6. Ratio 
between suckers 1:3. Testes median, side by side partly 
overlapping each other, transversely elongated, entire; right 
0.22xO.5; left 0.2x0.12. Cirrus sac more or less oval, thin 
walled, 0.204x0.119. Genital pore surrounded by sucker, 
slightly dextral behind intestinal bifurcation. Ovary dextral 
near right body margin, 0.42 behind acetabulum and 0.366 in 
front of testes, four times larger than testes, nearly equal to 
acetabulum, globular, 0.6 in diameter, Receptaculum seminis 
uterinum long, coiled. Mehlis’ gland mostly to left side of 
ovary, behind its posterior margin immediately in front of 
testes, 0.935x0.395. Vitellaria typical of the genus, in 
hindbody lateral, extending up to 0.34 distance in front of 
hinder end, not meeting mesially. Stem of excretory vesicle 
3 chambered. 

Host.—Ibis leucocephalus. 

Location. —In crypts of intestinal wall in pairs. 

Locality. —Simerai, Shahjahanpur, U.P. 

35. Ghaunocephalus travas^sosi Vedvrat, 1947 

(Fig. 28) 

Specific diagnosis.—Size 6.76x3.48. Forebody 4.67x3.48, 
spined. Collar 0.66x0.17 Collar spines 28; and group of 



Ventral view. 
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4 spines largest, 0.1625x0.026; marginal spines 0.1x0.0176. 
Oral sucker 0.25x0.17 Prepharynx 0.086 long; pharynx 
0.374x0.34; oesophagus 3.66 long, with glandular walls and 



Fig. 28. Ohaunocepfudus travasaosi Vedvrat, 1947 Ventral view. 
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lateral pouches; caeca open into excretory vesicle. Aceta¬ 
bulum 0.54x0.49. at junction of anterior and middle parts 
of body, 4.33 behind anterior end. Testes ovoid, entire, 
transversely elongated, opposite and close to one another; 
right testis 0.42x0.29; left 0.34x0.25. Cirrus sac almost 
oval, thin walled, 0.51x0.187 Genital pore sucker-like, 
slightly dextral, immediately behind intestinal bifurcation. 
Ovary larger than testes, equal to acetabulum, oval to globular, 
0.578x0.47, dextral. Mehlis’ gland 0.85x0.32, to left of 
ovary, between it and acetabulum. Vitellaria much reduced 
in the intermediate part, lateral in hindbody to 0.68 behind 
testes, extending mesially towards one another, but never 
unite. Stem of excretory vesicle 3 chambared. Eggs 
numerous, 0.08x0.05. 

Host .—^Sarus crane, Antigone antigone. 

Location .—Small intestine. 

Locality. —Simarai, District Shahjahanpur, U.P. 

36. Chaunocepjhalus odhneri Vedvrat, 1947 

(Fig. 29) 

Specific diagnosis .—Body brick red, globular with short 
narrow cordcal hindbody, 5.491 long. Forebody dilated 
bulb-like, spined, 3.077 long; hindbody narrow, non-spined, 
1.564 long joined together by intermediate part of 0.85 length; 
breadth of three respective parts 2.92, 1.02 and 1.598. Collar 
0.56x0.187 Collar spines 26 blimtly pointed, arranged in 
two rows dorsally continuous, 0.075x0.015. End spines 4 in 
each group, 0.1x0.025 are larger othan other spines. Oral 
sucker 0.102 in diameter. Prepharynx short, 0.204 long; 
pharnyx 0.255x0.221; oesophagus 0.38 long with charac¬ 
teristic lateral diverticula along its length; caeca do not oj)cn 
into excretory vesicle. Acetabulum 0.595x0.544, in anterior 
region of intermediate part, 3.91 behind anterior end. Ratio 
between suckers 1 : 6. Testes oval, transversely elongated, 
overlapping each other in median line; left testis much 
smaller, 0.34x0.222; right testis 0.51x0.34. Ovary rounded 
to ovoid, 0.51 in diameter, touching right caecum close to 
right body margin, 0.238 in front of testes, 0.153 behind 
acetabulum. Mehlis’ gland close to inner margin of ovary 
a little in front of testes, 0.83 X 0.44. First four convolutions 
of uterus forming receptaculum seminis uterinum. Eggs 
numerous, 0.11x0.055. 


15 
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Host,—Anastomus oscitans. 

Location, —Intestine, 2-3 in one crypt. 

Locality ,—^Not mentioned, probably Shahjahanpui’, U.P. 




B 


Fig. 29. ChaunocephcUus odhneri Vedvarat, 1947. 
B-Crypts of G. odhneri. 


A-Dorsal view; 
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37. Ghaunocephalus kirati Vedvrat, 1947 

(Fig. 30) 

Specific diagnosis. —Body 4.76 long, divided into two parts. 
Forebody club-shaped, heavily spined, 2.63x1.19 maximum 
breadth; hindbody 2.12 X 1.02. Collar 0.42x0.2; collar spines 
26 in a single row, 0.066x0.016; comer spines 4 in each end 
group, larger and bluntly pointed, 0.086x0.02. Oral sucker 
0.136 in diameter. Prepharjmx 0.086 long; pharynx 
0.17x0.136; oesophagus 1.73 long; caeca open into posterior 
part of excretory vesicle. Acetabulum 0.426 in diameter, 
2.32 behind anterior end. Testes unequal, oblique, separated 
from each other by 0.016 distance; right testis double of the 
left in size, 0.37x0.22; left testis 0.22x0.16. Cirrus sac 
oval, thin walled, 0.221x0.136. Ovary globular, 0.22x0.2, 
close to right caecum at about halfway between acetabulum 
and right testis. Receptaculum seminis uterinum in first 
three or four coils of uterus. ViteUaria terminate 0.85 in 
front of hinder end, to lateral sides in hindbody, never uniting 
mesially. Stem of excretory vesicle 2-chambered, caeca 
opening into the last chamber. 

Host.—Anastomus oscitans. 

Location. —Small intestine, mostly in pairs in small erj^ats. 

Locality. —Probably Shahjahanpur, U.P. 

38. Gfiaunoceph^lus; elongatas Vedvrat, 1947 

(Fig. 31) 

Specific diagnosis. —^Body dirty white, much elongated, 
6.8 long, much narrower than that of other species of the 
genus. Forebody club-shaped, narrower than in other 
species, tapers gradually up to ovary and then passes into 
cylindrical part. Cutaneous spines up to ovarian region. 
Collar 0.187x0.265. CoUar spines 25 in two dorsally un¬ 
interrupted rows. End group spines larger than others as 
usual, 0.176-0.18 X 0.0376; other spines 0.0876-0.0926 x 0.0226. 
Oral sucker 0.136 in diameter. Prepharynx absent; pharyjix 
0.204x0.136; oesophagus 1.7 long; caeca do not open into 
excretory vesicle. Testes entire, elongated, lie side by side 
closely touching one another in median line; right testis 
0.2x0.136; left 0.17x0.136; post-testicular space excep¬ 
tionally long and narrow, 3.43 long. Cirrus sac small, oval 
to rounded, 0.12x0.1076. Genital pore median immediately 
behind intestinal bufiircation. Ovary rounded or trans¬ 
versely elongated, 0.17x0.204, dextral, 0.163 behind aceta¬ 
bulum and 0.136 in front of testes. Uterus in a few coils 
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Host,—Anhinga melanogaster. 

Location, —^In long narrow cavities in intestinal wall, 
opening into luxnen by narrow openings. 

Locality, —^Near Shahjahanpur, U.P. 

X. Subfamily SINGEIINAE Yamaguti, 1958 

Echinostomatidae: Body medium sized, elongate, spined 
ventrally. Head collar fairly large constricted oif from 
body by neck. Collar spines in a single dorsally uninterrupted 
row; end spines 2 in each corner group. Acetabulum very 
small near anterior end just behind intestinal bifurcation. 
Oral sucker smaller than acetabulum. Prepharynx modera¬ 
tely long; pharynx present; oesophagus moderately long; 
caeca narrow, reaching posterior end. Genital pore just 
behind intestinal bifurcation. Gonads near one another. 
Testes near posterior end, diagonal. Cirrus sac small, 
partly or wholly overlapping acetabulum. Vesicula semi- 
nalis large within cirrus sac; cirrus unspined. Ovary pre- 
testicular, partly in level with anterior testis, submedian. 
Uterus very large in closely packed transverse coils filling 
entire intercaecal space between ovary and acetabulum. 
Vitellaria extracaecal between intestinal bifurcation or 
acetabulum and posterior end, follicles fairly large. Excretory 
vesicle Y-shaped, stem bifurcating behind posterior testis 
into two wide cornua. Eggs large, numerous. Parasitic in 
intestine of fishes. 

Type genus : Singhia Yamaguri, 1958 

Genus 16. Singhia Yamaguti, 1958 

Singhiinae : Diagnosis the same as for the subfamily. 

Type-species : S, thapari (Singh, 1953) Yamaguti, 1958 

39. Singhia thapari (Singh, 1953) Yamaguti, 1958 

(Fig. 32) 

Sjni. Echinostoma thapari Singh, 1953 

Specific diagnosis, —Size 7.69-11.5 (9.85 average) X 2.62, 
maximum breadth in posterior half of body; cuticle spined 
ventrally. Collar 2.03-2.61 (2.29) across with 25 spines; end 
spines 2, large, 0.084-0.102 long; last marginal i.e. 3rd 0.09, 
fourth 0.098, fifth 0.087, sixth, seventli and eighth 0,071, 



ilOHtNOSTOMATIDA® 


119 


ninth, tenth and eleventh 0.073, twelfth 0.053 and thirteenth, 
the mid dorsal 0.092 long. Oral sucker 0.37-0.46x0.24-0.3. 
Acetabulum 0.37-0.46 x 0.34-0.4. Prepharynx 0.225-0.37 long; 
pharynx 0.27-0.31x0.19-0.25; oesophagus 1.05-1.2 long, 
slightly dilated anteriorly. Testes diagonal near one another, 
oval; anterior 0.42-0.72x0.27-0.45; posterior 0.51-0.83 
X 0.3-0.53. Cirrus sac 0.255-0.31x0.17-0.225. Cirrus 0.39 
XO.15. Male genital pore surrounded by slightly developed 
genital papilla just posterior to intestinal bifurcation. Ovary 
varies in position relatively to testes and Melilis’ gland, 
elongated oval, 0.36-0.63x0.15-0.225. Melilis’ gland just 
posterior to ovary, 0.3 across. Uterine coils approximately 
thirty. Eggs 0.1-0.125x0.05-0.07 Vitelline follicles from 
level of acetabulum to posterior extremity; follicles large in 
two lateral rows. 



Fig. 32. Singia thapari (Singh, 1953) Yainaguti, 1958 and ita collar. 



120 


DIGENEA 


Host.—Notopterus chitala (Hamilton). 

Locatio n . —Intestine. 

Locality. —Lucknow, U.P. 

XI. Subfamily MIGROPARYPHIINAE Mendlieim, 1943 

Echinostomatidae : Body elongate, small to undermiddle 
sized, broadest at acetabular level, spinulate anteriorly. 
Head collar reduced to a ridge or bulge on eahch side of oral 
sucker. Collar spines confined to ridges and 4-5 spines a 
little in front with a dorsal gap. Oral sucker very large, 
strongly muscular. Acetabulum large, strongly muscular, 
preequatorial or subequatorial. Prepharynx very small; 
pharynx well developed; oesophagus small. Testes median, 
tandem, midway between acetabulum and posterior extremity, 
small, lobed or indented. Cirrus sac small, preacetabular or 
anterodorsal to acetabulum. Vesicula seminalis bipartite. 
Vitellaria lateral in hindbody extending mesially behind 
testes, but not confluent. Uterus in closely packed coils 
between shell gland complex and acetabulum. Eggs numer¬ 
ous. Parasitic in intestine of birds. 

Type genus : Microparyphium Dietz, 1909 

Genus 17 Microparyphium Dietz, 1909 

Microparyphinae : With characters of the subfamily. 

Type -species : M facetum Dietz, 1909 

40. Microparyphium montei Verma, 1936 

Specific diagnosis. —Body elongated, stout, broadly tapering 
towards ends, posterior end with a caudal process, 7.1-7.6 
X 0.67-0.72; minute cuticular spines in neck region. Collar 
feebly developed as two bulges along sides of oral sucker; 
collar spines not seen. Oral sucker 0.205 in diameter. Pre¬ 
pharynx absent; pharynx 0.134x0.117; oesophagus very 
small, 0.05 long. Acetabulum 0.64 in diameter, close to 
oral sucker, 0.67-0.7 behind anterior end. Testes lobed; 
anterior 5 or 6-lobed, 0.67x0.46; posterior more elongated, 
margin indented at two or three places laterally, 0.806 X 0.403; 
interesticular gap 0.1. Cirrus sac small, pear-shaped, over¬ 
lapped sometimes posteriorly by acetabulum, but usually 
between intestinal fork and acetabulum. Ovary ovoid, 
oblique, 0.302x0.258, at about middle of body length. 
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Mehlis’ gland massive posterior to ovary. Uttrus long, 
broadly coiled with many largo eggs, 100 or mon*, 
0.109x0.0758. Vitellaria lateral, hardly reaching a little 
internal to caeca here and there. 

Host. —^Kingfisher. 

Location. —Intestine. 

Locally. —Bengal. 

M. inontei Verma, 1936 resembles M. capallae Yainaguti, 
1935 in the lobed condition of the testes, but it difFeres in 
being the largest known species according to Verma. In 
M. capallae the body is 2.13-2.5 long. The description by 
Verma is incomplete. He did not sec the collar spines, 
therefore, validity of the species is doubtful.^ 

XII. Subfamily SINGHIATREMATINAE n.subf.* 

Echinostomatidae : Body small, smooth unspined, elongate 
with narrow preacetabular and broad postacetabular parts. 
Head collar with 22 spines in a single dorsaliy interrupted 
rwo with a wide gap. Acetabulum large, equatorial or 
immediately preequatorial. Oral sucker large. Pharynx 
well developed; oesophagus moderately long; caeca short, 
terminating in front of gonads. Genital pore usually sucker¬ 
like between intestinal bifuraction and acetabulum. Gonads 
at posterior end of body. Testes side by side obliquely 
parallel near one another a little in fi’ont of posterior extremity. 
Cirrus sac thin walled, preacetabular. Vesicula seminalis 
bilobed. Cirrus absent. Ovary dextral in front of for 
between diverging anterior ends of testes. Receptaculum 
seminis elongated, sac-like. Uterus coiled extending posterior¬ 
ly between testes. Vitellaria lateral, short, restricted to 
pretesticular region behind acetabulum. Eggs small or 
moderately large with oculate miracidia. Excretory vesicle 
closely resembling that of Ommatobrephidae, characteristi¬ 
cally V-shaped with small contractile bladder like stem 
bifriacting behind testes into two long cornua extending to 
behind oral sucker and there passing backwards as common 
collecting ducts. Parasitic in rectum and intestine of snakes. 

* Subfamily SINOHIATBEMATINAE has already been erected by 
Simha (1962).—Ed. 

t ikf. Verma, 1936 has been rodescribed by Hrivastavo (1971- 

J. zool. Soc. India, 24(2) : 169-191).— Ed. 

16 


122 


digenea 


Type genus : Singhiatrema Simha, 1954 

Genus 18. Singhiatrema Simha, 1954 

Singhiatrematinae n.subf. : With characters of the sub¬ 
family. 

Type-species : S. singhia Simha, 1954 

Key to species of Singhiatrema 

1. Caeca long extending far behind aceta¬ 
bulum to a little in front of ovary... 

Caeca shorter ending at level of hinder 

border of acetabuium or just behind. 

2. Body pear-shaped; testes lobod, sepa¬ 

rate and diverging anteriorly; genitai 
pore sucker-like. 

Body narrow, slightly bulging in aceta¬ 
bular region; testes oval, entire, 
closely approximated together; genital 

pore not sucker-like .. S. hi/dembadensis Simha, 

1958 

41. Singhiatrema singhia Simha, 1954 

(Fig. 33) 

Specific diagnosis. —Body pear-shaped, unspined, 1.6-2.4 
X 1.18-1.4 maximum breadth. Oral sucker 0.17 in diameter. 
Acetabulum almost equatorial, times larger than oral 
sucker, 0.3-0.38 X 0.5-0.55. Genital pore sucker-like. Pharynx 
0.1 in diameter. Oesophagus 0.34 long; caeca not extending 
beyond acetabulum. Testes elongated, lobed, side by side, 
apart and anteriorly diverging; right testis 0.28-0.3 X 0.14-0.15; 
left testis 0.29-0.34x0.14. Ovary immediately anterior to 
testes, oval, 0.06-0.07x0.11-0.14. Eggs 0.04-0.05 
X 0.02-0.03. 

Host.—Ptyas {Zamenis} mucosus. 

Location. —Rectum. 

Locality. —Hyderabad (Deccan). 

42. Singhiatrema longifurca Simha, 1958 

Specific diagnosis. —Body elliptical with bluntly pointed 
anterior end and rounded posterior end, unspined, 1.7-3.5 
X 0.61-1.34 maximum breadth from middle of body to a 
little in front of gonads. Oral sucker 0.12-0.34 in diameter. 
Acetabulum at about one third of body, twice as large as 


S. longifurcaf Simha, 1968 
2 

S. singhia Simha, 1954 
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oral sucker, 0.32-0.6x0.3-0.34. Pharynx 0.09-0.1 in dia¬ 
meter. Oesophagus. 0.29-0.46 long; caeca terminating much 
behind acetabulum, some distance anterior to gonads. Testes 
side by side, lobed on outer border; right testis 0.19-0.6 
XO.09^.27; left testis 0.19-0.46x0.09-0.21. Vesicula semi- 
nalis retort-shaped. Ovary between anterior diverging ends 
of testes close to right one, 0.53-0.129x0.07-0.16. Eggs 
0.064-0.07x0.03. 

Host,—Tropidonotus piscator. 

Location, —^Rectum. 

Locality ,—^Hyderabad (Deccan). 



Fig. 33. Singhiatrema singhia Simha,, 1954. Ventral view. 
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43. Singhiatrema hyderabadensis Simha, 1958 

Specific diagnosis. —Bodj’’ narrow slightly bulging in aceta¬ 
bular region, unspined, 1.5-2.2x0.46-0.58. Oral sucker 
0.14-047 in diameter. Acetabulum equatorial, 0.32-0.42 in 
diameter, three times size of oral sucker. Pharynx 0.08-0.12 
in diameter. Oesophagus 0.33-0.42 long; caeca extend 
slightly beyond acetabulum. Testes smooth, oval, approxi¬ 
mated together; right 0.17-0.2 X 0.09; left 0.18-0.24 x 0.11-0.17 
Seminal vesicle bilobed. Ovary some distance in front of 
testes, 0.05-0.09 in diameter. Genital pore not sucker-like. 
Eggs 0.04-0.05x0.01-0.012. 

Host.—Tropidonotus piscator. 

Location. —^Intestine. 

Locality .—Hyderabad (Deccan). 

XIII. Subfamily ECHINOCHASMINAE Odhner, 1911 

Syn. Ignaviinae Yamaguti, 1958 

Echinostomatidae : Body spinulate, elongated, small to 
medium sized, narrow anteriorly and broad posteriorly or 
sometimes long, much elongated {StepTianoprora), long slender 
flattened cylindrical (Ignavia), long very slender, delicate 
{Dissurus). Head collar well developed, reniform or reduced 
to two lateral lobes (Ignavia). Collar spines 20-26 in single, 
occasionally double dorsally interrupted rows; angular group 
of spines absent, corner spines being in the same row as others; 
‘Ventral Verbindungskante” absent. Acetabulum pre- 
equatorial or equatorial. Oral sucker small or moderately 
large [Ignavia). Pharynx well developed, small in Ignavia. 
Oesophagus short or moderately long. Testes tandem, in 
middle third or posterior half of body. Cirrus sac usually 
small, pear-shaped, almost entirely preacetabular or antero- 
dorsal to acetabulum. Vesicula seminalis bipartite; pars 
prostatica present; ductus ejaculatorius small. Cirrus usually 
strikingly small almost absent, sometimes strongly developed 
though small [Siephanoprora). Ovary submedian or median, 
pretesticular. Uterus short with a few coils or long with 
many coils, pretesticular, exceptionally extending behind 
testes (Saakotrema). Vitellaria lateral, of varying length, 
usually confined to hindbody, commencing from acetabulum 
or behind it from testes or ovary, sometimes extend¬ 
ing to pharynx and confluent in preacetabular region 
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(Episthmium), Eggs a few or numerous. Parasitic in 
intestine of reptiles, birds and mammals or in ureters and 
urinary tubules of birds (Ignavia). 

Type genus : Echinochaamus Dietz, 1909 

Key to Indian genera of ECHIN0CHA8MINAE 

1. Parasitic in kidneys and ureters of 

birds Ignavia Freitas, 1948 

Parasitic in intestine of reptiles, birds 
and mansmals 2 

2. Uterus extending behind testes. Saakotrema Skrjabin and 

Bcisohkirova, 1966 

Uterus not extending behind testes 3 

3. Protrusible cirrus present; collar spines 

22 or 26. Steplmnoprora Odhnor, 

1902 

Cirrus rudimentary or absent; collar 
spines usually 24, sometimos 22. 4 

4 . Vitellaria extending in front of aceta¬ 

bulum as far as pharynx and confluent 

in preacetabular region Epiathmium Luhe, 190!) 

Vitellaria extending anteriorly to ace¬ 
tabulum or behind 5 

6. Cutaneous spines ordinary; body short, 

broad rounded posteriorly. Echinochaamna Dietz, 1900 

Cutaneous spines characteristic with 
cleft base in anterior half; body long, 
very slender with cylindrical neck 
region resembling Hirnaathla Dietz in 

body form. Diaaurua Verma, 1936 

Genus 19. Echinocha&»mus Dietz, 1909 

Syn. Heteroechinoatomum Odhnor, 1911 
Allechinoatomum Odhner, 1911 
Vdamenophorua Mendhoim, 1040 

Echinochasminae : Small to medium sized. Body spinod, 
plump, narrow anteriorly and broad rounded posteriorly. 
Collar spines 24 or 22. Acetabulum well apart from oral 
sucker. Testes usually large, median, tandem, rounded or 
somewhat indented, at about middle of body or near posterior 
end. Cirrus sac small, preacetabular or slightly overlapping 
2Vcetabulum. Cirrus absent or poorly developed. Ovary 



126 


DIGENEA 


rounded or transversely oval, to right side or almost median. 
Uterus short with a few eggs exceptionally long with numerous 
eggs. Parasitic in intestine of birds and mammals. 

Type -species : E, coaxatus Dietz, 1909 


Key to Indian species of Echinocha^mus 


1. Collar with 24 spines; parasitic in 
mammals 


E. perfoliatus Ratz, 1908 


Collar with 24 spines; parasitic in 
birds 2 


2. Genital atrium with large papilla. E. famelicus (Odhner) 1911, 


Gential atrium without papilla 

3. Collar spines in two rows. 

Collar spines in a single row. 

4. Body tapermg posteriorly; 

numerous; vitellaria commence 
distance behind acetabulum. 


Prudhoe, 1944 

3 

E. hagulai Verma, 1935 

4 

eggs 

short 

E. antigonus Gupta, 1953 


Body broad rounded posteriorly; eggs 
not many; vitelloria commence from 
level of acetabulum, from its hinder 
margin or just behind. 5 


5. Oesophagus short; vitellaria of large 

follicles from just behind acetabulum. E. megavitellus Lai, 1939 
Oesophagus moderately long 6 


6. Vitellaria commence from level of 
hinder margin of acetabulum; ratio 

of suckers 1:2. E» ruficapensia Verma, 1935 


Vitellaria commence from level of ace¬ 
tabulum; ratio of suckers 1:3 E. naravani Mudaliar, 1938 


44. Echinochas;mus antigonui? Gupta, 1953 

Specific diagnosis .—Body narrow, elongated, posterior end 
slightly tapering, 11.75-12.92x1.2-1.43. Collar 1.425-1.55 
broad with large ventral gap. Collar spines 24 in single 
dorsally interrupted row, 0.065-0.08 X 0.03-0.041. Acetabulum 
at middle or anterior third, 0.89-0.984 in diameter. Pre- 
pharynx 0.15-0.168; pharynx 0.26-0.302x0.225-0.24; oeso¬ 
phagus 0.854-0.875 long. Genital pore almost median 
between acetabulum and intestinal bifurcation. Testes 
longitudinally elongated, 0.46-0.76 apart from each other; 
anterior testis 0.987-1.1x0.486-0.542; posterior 0.928-14 



EOHINOSTOMATIDAE 


127 


X 0.486. Cirrus sac preacetabular and partly overlapping 
anterior border of acetabulum. Ovary subglobular or globular, 
0.263-0.284 in diameter, slightly dextral. Receptaculum 
seminis uterinum large; uterus densely coiled. Eggs numer¬ 
ous, 0.104-0.126x0.057-0.068. Vitellaria commence from 
short distance behind acetabulum, tend to come closer in 
post-testicular region, but are not confluent. 

Host, —^Saurus crane, Antigone antigone (Linnaeus). 

Location. —^Small intestine. 

Locality. —^Hardoi, U.P. 

45. £chiiiocha£»mus bagulai Verma, 1935 

(Fig. 34) 

Specific diag7iosis. —Body broadly rounded post(Tiorly, 
tapering gradually towards anterior end, 1.0-1.75x0.25-0.5 
greatest breadth about middle of body. Head collar with 
24 spines in two dorsally interrupted alternate rows; dorsal 
innermost spine of each side overlapping oral suckers; spines 
of outer row longer than those of inner row. Oral sucker 
0.05-0.07 in diameter. Acetabulum 0.15-0.25 in diameter, 
at commencement of middle third of bod 3 ^ Ratio of suckers 
1 : 3. Prepharynx 0.05 long; pharynx usually larger tlyin 
oral sucker; oesophagus 2J times as long as pharynx, 0.05 
long. Testes tandem, midway between acetabulum and 
posterior end, mostly contiguous, transversely elongated; 
anterior quadrangular, 0.067-0.151x0.076-0.193; posterior 
subtriangular with rounded hinder margin, 0.084-0.168 
X 0.084-0.173. Cirrus sac thin walled, pear-shaped vith 
narrow end posterior, preacetabular, partly overlapping 
acetabulum. Genital pore midventral between intestinal 
bifurcation and acetabulum. Ovary rounded, slightly dextral, 
postequatorial, 0.042-0.06 in diameter. Uterus pretesticular. 
Eggs a few, 7-15 or more. Metraterm present. Eggs 
0.067-0.0756x0.05-0.0588. Vitellaria commence from about 
posterior border of acetabulum, confluent behind posterior 
testis. Exceretory vesiculae Y-shaped with short stem of 
5 chambers narrow at ends, bifurcating behind posterior 
testis into long cornua with ramified lateral branches. 

Host.—Ardeola grayi (Sykes) and Nycticorax nycticorax 
(Linnaeus). 

Location. —^Small intestine. 

Locality. —Allahabad, U.P. and Nagpur. 
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Fig, 34. A —Echinochasmus hagulai Verma, 1935. 

B—Its collar ; C—and D—Excretory system. 


46. Echinochasmus* ruficapensis Verma, 1935 

(Fig. 35) 

Specific diagnosis .—Body elongated, rounded posteriorly, 
2.5-3.5 long, 0.4-0.6 in maximum breadth dii front of aceta¬ 
bulum. Collar 0.3-0.45x0.5-0.65, with 24 spines in single 
dorsally interrupted row; ventral most spine of each side 
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smaller,:0.047 long, others nearly equal, 0.052 long. Oral 
sucker 0.16 or 0.15x0.1. Acetabulum 0.35 in diameter, 
at one third anterior body length. Ratio of suckers 1:2. 
Prepharynx 0.1-0.2; pharynx 0.15x0.17; oesophagus 0.25-0.5 
long. Testes median close behind one another, entire; 
anterior subquadrate or ovospherical, broader than long, 
0.18-0.25x0.19-0.35; posterior ovospherical or sub triangular, 
0.18-0.25x0.18-0.2. Cirrus sac twice as long as broad, 
partly overlapping acetabulum. Ovary small, oval, equatorial 
or just ahead, separated from anterior testis by half to two 
third distance between it and acetabulum. Eggs 8 or 20-21 
in number, 0.07-0.08x0.039-0.052. Vitellaria commence 
from level of hinder margin of acetabulum. 
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Host,—Podiceps rujicollis (Pallas) var. oapensisy the Indian 
Little Grebe or Diver. 

Location, —^Intestine. 

Locality. —^Allahabad, U.P. 

47. Echinocha^mus^ megavitellus? Lai, 1939 

Specific diagnosis. —Body elongated oval with broad 
posterior end, 1.05x1.45. Collar with 24 spines in a single 
row in two groups of 12 each, uniform in size, 0.025 long. 
Oral sucker 0.06x0.05. Acetabulum 0.18x0.17, at 0.09 
behind intestinal bifurcation. Ratio of suckers; 1:3. 
Prepharjmx 0.075 long; pharynx 0.09x0,1; oesophagus short; 
caeca narrow with ends curved inwards, terminating a little 
in front of hinder end. Testes very close almost contiguous 
in posterior third of body; anterior 0.2x0.11; posterior 
0.17x0.112. Cirrus sac very thin walled, transversely pre- 
acetabular; vesicula semtnalis bipartite, 0.1 long. Ovary 
slightly dextral, ovoid, 0.08x0,07 Uterus short with very 
few eggs between ootjrpe and acetabulum. Genital pore 
submedian, 0.02 in front of acetabulum. Vitellaria of large 
compact follicles from behind acetabulum, confluent behind 
posterior testis. Eggs fairly large, thick shelled, 0.07x0.05. 

Host,—Ardeola gravi. 

Location, —^Intestine. 

Locality. —^Lucknow, U.P. 

48. Echinochas^mus narayani Mudaliar, 1938 

(Fig. 36) 

Specific diagnosis, —^Body lanceolate, broad posteriorly, 
tapering anteriorly, spined, 1.5-1.8x0.6-0.62. Oral sucker 
0.05-0.06 in diameter. Acetabulum 0.14x0.18. Collar with 
24 spines in single dorsally interrupted row; spines larger 
towards dorsal side except the last three at either end which 
are the smallest, “0.03-0.06x0.05-0.02” Pharynx 0.08-0.12; 
oesophagus 0.18 long; intestinal bifurcation immediately in 
front of acetabulum; caeca terminating near posterior extre¬ 
mity. Testes postequatorial, tandem, contiguous; anterior 
rectangular with slightly indented margin, 0.35-0.4x0.16-0.2; 
posterior more or less traingular with very few notches at 
its margin, 0.3-0.35x0.21-0.25. Cirrus sac partly over¬ 
lapping acetabulum. Genital pore median, preacetabular. 
Ovary round, dextral, 0.1-0.12 in diameter, a little in front 
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Fig. 36. Echinochasmus narayani Mudaliar, 1938—its ant'erior part. 

of anterior testis. Eggs a few, opercnlated, oval, 0.06 X 0.048. 
Vitellaria lateral, commencing from level of acetabulum to 
posterior extremity, confluent behind posterior testis. 

Host. —^Kdte, Milvus migrans govinda. 

Location. —Intestine. 

Locality.^ —^Madras, South India. 

49. Echinochas^mus perfoliatus (V Batz, 1908) Dietz, 1909 

Syn. Echinochasmua perfoUcUua var. shielda Tubangui, 1922 
Echvnochaamus perfoliatua var. japonicua Tanabe, 1922 

Specific diagnosis .—Body elongate usually oval, 0.6-*3.0 
long, 0.1-4.0 in breadth, creamy coloured when fresh suffused 
with pinkish tinge; entire body spinulate. Acetabulum at 
one third body length. Collar spines 24 of approximately 
equal size- Prepharynx narrow; phar 3 nix globular; oeso¬ 
phagus long : caeca extending to subcaudal region. Genital 
pore submedian immediately behind intestinal bifurcation. 
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Testes large, almost spherical, slightly compressed, just 
behind middle of body. Cirrus sac preacetabular, overlapping 
anterior margin of acetabulum. Ovary globular or oval, to 
right side a little in front of anterior testis. Receptaculum 
seminis present. Vitellaria extend from anterior margin of 
acetabulum to posterior end, lateral, more or less encroaching 
on caeca throughout their length, extending mesially behind 
testes but not confluent. Uterus short, slightly coiled, 
preovarian. Eggs a few, 2-25, ellipsoidal, 90-130 X 55-95 

Host, —^Man, dog, cat, pig and fox. 

Location, —^Intestine. 

Various species of Ashes are the second intermediate hosts 
in Japan. Mammals incur the infection through consump¬ 
tion of raw or insufficiently cooked fish. According to 
Kobayashi (1934) only the gills of these fishes harbour the 
encysted metacercariae. On account of its occurrence in 
cats and dogs in Japan it appears as a possible parasite of 
man in India as mentioned by Bhalerao (1947). 

50. Echinochas^mus famelicas (Odhner, 1911) Prudhoe, 1944 

Syn. Echinostomum famelicum Odhner, 1911 
Echinostoma famelicum Dollfus, 1932 

(Fig. 37) 

Specific diagnosis ,—Body 5.3-6.7 long, 8.65 long according 
to Odhner, maximum breadth in midxegion 1.2-1.4 (1.55 
according to Odhner). Cuticle on ventral surface armed with 
transverse rows of scale-like spines up to a short distance 
behind acetabulum. Head collar 0.54-0.66 in diameter. 
Collar spines 24; innermost collar spines on each ventral 
lobe 0.077-0.08x0.027-0.035; other collar spines 0.082-0.097 
X 0.028-0.037 Acetabulum 0.64-0.69 in diameter (0.95 
according to Odhner), situated at 1.0 from anterior end. 
Oral sucker 0.27-0.31 (0.35 according to Odhner). Pharynx 
elongate, 0.27x0.22 or 0.3x0.27 (0.34x0.24 according to 
Odhner). Cirrus sac poorly developed, overlapping anterior 
margin of acetabulum, pear-shaped. Ejaculatory duct partly 
differentiated as pars prostatica. Vesicula seminalis large, 
deeply constricted into two equal parts. Ejaculatory duct 
appears to enter the shallow genital atrium through a large 
cone-shaped projection or papilla. Testes elongate, some¬ 
what rectangular, 0.75-1.0x0.5-0.75. Ovary transversely 
elongate, 0.16-0.21x0.25-0.31. Vitellaria as figured by 
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Odhner, extending from a little behind acetabulum to posterior 
extremity, almost meeting mesially behind posterior testis. 
Eggs thin shelled, 0.112-0.125x0.062-0.07 (0.11-0.12x0.06- 
90.7 according to Odhner). The principal characters used 
by Odhner for separating Allechinostomum from Echinochasmua 
was the presence in the former, of a papilla through which 
male genital entered into genital sinus. Prudhoc says that 
he observed a similar projection in the genital atrium of 
Echinoschasmns coaxatus, the type species. Consequently 



Fig. 37. Wchinochasmus familicus (Odhner, 1910) Prudhoo, 1944. 

Allechinostomum is considered a synonym of Echinochasnms, 
and its other species. A, crocodili becomes Echinochasmua 
crocodili (Poirier, 1886). 

Host —Smaller adjutant stork, Leptoptilos javanicus. 
Locality, —^Colombo, Sri Lanka. 
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Genus 20. Episthmium Liihe, 1909 

Syn. Episthochasmus Verma, 1936 

Echinochasminae : Body small to submedium-sized, elongate 
or plump, broadest in testicular or acetabular region, spinulate. 
Collar spines 24 in single dorsally interrupted row. Aceta¬ 
bulum preequatorial or almost equatorial. Testes large, 
spherical, ovoid or transversely elongated, post equatorial or 
only posterior testis postequatorial. Cirrus sac small, 
anterodorsal to acetabulum or preacetabular. Vesicula 
seminalis bipartite. Cirrus nonprotrusible slightly developed 
or absent. Ovary spherical or ovoid, submedian or median. 
Receptaculum seminis absent. Vitellaria extensive, extend¬ 
ing in front of acetabulum to pharynx, confluent in front of 
genital pore or acetabulum and behind testes, sometimes 
extending mesially in ovarian region. Uterus pretesticular, 
with a few or numerous eggs. Parasitic in bursa Fabricii or 
intestine of birds, sometimes in intestine of mammals. 

Type -species : E, africanum (Stiles, 1901) Liihe, 1909 

Key to Indian species of Episthmium 

1. Uterus with a few eggs; parasitic in 

the intestine of common crow, Gorvus 

splendens and carnivores mostly dogs, 

sometimes cats and jackals E. corvas (Bhalerao, 1926) 

2. Uterus with a few to numerous eggs; 

parasitic in the bursa Fabricii of 

birds ... Episthmium bursicola 

(Crepl., 1837) 

51. Episthmium bursicola (Creplin, 1837) 

Syn. Echinostomum bursicola (Crepl, 1837) 

Echinochasmus bursicola Odhner, 19 il 
Episthmium chauhani Rai, 1963 

(Fig. 38) 

Specific diagnosis ,—Body elongate, plump, small to medium- 
sized, spines dorsally as well as ventrally, 2.68-4.12 X 0.92-1.56 
(1.5-2.1x0.6-0.65 according to Odhner); hinder end some¬ 
times more pointed, sometimes more rounded. Head collar 
with 24 spines in single dorsally interrupted row; innermost 
ventral spine often the smallest, the next four form two pairs 
on each side in which the inner is usually ahead of the outer. 
Collar spines according to Rai 0.117-0.264x0.264-0.411 
(according to Odhner the smallest spine 0.035 long, others 
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0.043-^.054X0.014 at base). Acetabulum 0.367-0.629 x 0.411 
-0.485 (riynded, 0.3-0.37 in diameter according to Odhner). 
Oral sucker 0.113-0.153x0.097-0.161 (riunded, 0.1-0.12 in 
diameter according to^ Odhner). Ratio of suckers 1:3. 
Prepharynx small; pharynx 0.137-0.189x0.121-1.189 (accord¬ 
ing to Odhner 0.13-0.14x0.09) a little larger than oral sucker. 
Oesophagus 0.147“0.367 long. Testes large; anterior testis 
rounded or quadrangular, 0.396-0.749x0.573-0.882; posterior 
testis longitudinally elongated, 0.536-0.799x0.426-0.764. 
Rai mentioned degenerating condition of testes in a few 
specimens. Cirrus sac varies in extension from preacetabular 
condition to middle of acetabulum. Vesicula seminalis 



Fig. 38. Ejnsthmium bureicola (Creplin, 1837) Liihe, 1009 and its 
collar. 

bipartite, posterior chamber much larger. Pars prostatica 
small. Genital pore submedian a little behind intestinal 
bifurcation. Ovary oval to spherical, median to submedian, 
0.147-0.22x0.147-0.41. Uterus small or large containing a 
few or numerous eggs. Eggs 0.056-0.085x0.032-0.056 
(according to Odhner 0.075-0.085x0.046-0.048). Vitellaria 
extending from anterior end of pharynx to posterior extremity, 
confluent in preacetabular and posttesticuJar regions. Some 
variations in extension of vitelline follicles were recorded 
by Rai. 
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Host,—Bulbulcus ibis (Linnaeus). 

Location, —Bursa Fabricii. 

Locality. —^Near Jabalpur, M.P. 

Odbner collected in Egypt (West Nile) from the bursa 
Fabricii of Circaetus gallicus, Ardea comata, Ardea purpurea, 
Gircus cyaneus. Two specimens were also collected near 
Cairo from Botaurus stellaris and dozen specimens from 
Bulbulcus ibis were collected by Looss near Cairo. This 
species has a wide geographical range from Europe, Egypt 
to India. 

There is great discrepancy in the measurements of collar 
spines of the Indian and Egyptian specimens, which in all 
other features agree. The measurements of collar spines 
by Rai are high and need confirmation. 

52. Episthmium corvu^ (Bhalerao, 1926) 

Syn. Echinochaamua corvus Bhalerao, 1926 
Episthochasmus caninum Verma, 1936 
Echinochasmus reniovarus Lai, 1939 
Echinochasmus canai Chatterji, 1954 
Echinochasmus corvus Gupta and Pande, 196S 

(Eig. 39) 

Specific diagnosis, —^Body small, elongated, 0.74-2.09 X 
0.38-0.59, spines. Collar spines 24 in two groups of 12 each, 
four being dorsal, four lateral and four constituting the 
ventral corner group, one innermost dorsal spines on each side 
overlapping the oral sucker; ventral comer spines arranged 
in two rows, the third being the largest and of nearly the 
same size as the dorsals, which like the laterals measure 
0.036-0.048x0.009-0.011; first and fourth ventral comer 
spines, the smallest of the entire group of twelve, measure 
0.025-0.033x0.007-0.009. Oral sucker terminal, 0.06-0.11 
in diameter. Acetabulum 0.12-0.27 x 0.14-0.28. Prepharynx 
short, 0.1-0.24 long. Pharynx 0.058-0.12x0.05-0.12. Oeso¬ 
phagus short or moderately long, 0.1-0.24 long; caeca extend¬ 
ing to posterior extremity. Genital more median between 
intestinal bifurcation and acetabulum. Testes tandem, 
contiguous, postequatorial; anterior oval or rectangular, 
entire, 0.08-0.24x0.14-0.31; posterior usually entire, oval or 
subspherical, 0.13-0.26x0.15-0.28. Cirrus sac anterodorsal 
to acetabulum or dorsal to acetabulum almost to its hinder 
end. Ovary immediately anterior to testes, dextral, oval or 
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reniforiu, 0.06-0.14x0.08-0.13. Receptaculuni scmiiiis 
absent. Uterus short, containing a few eggs. Eggs 0.07-0.085 
X 0.045-0.066. Vitcllaria extending to posterior end of 
acetabulum or beyond up to pharynx with intergradations 
between two extremes almost uniting mesially in front of 
acetabulum and in posttesticular region. Gupta and Pande 
suggest that genus Episthmium should be suppressed and held 
synonymous to Echinochasmus on accoiuit of the variability 
in the extent of vitellaria. This variabiiit}’’ is exceptional 
only in this species of Episthmium. 

Host .—^Common crow, Corvus insoleits, dog and other 
canines (cats and jackals). 




Fig. 39. Epiathmium corvua (Bhalerao, 192C) and its collar. 
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Location, —^Intestine. 

Locality, —^Rangoon (Burma), Lucknow, U.P.; Calcutta, 
Bengal. 

Gupta and Paxide recently (1963) have advocated the 
suppression of genera or subgenera Episthmium Luhe, 1909, 
Episthochasmus Verma, 1935 and Stephanoprora Odhner, 
1902 and maintained them as S 3 aionyms of Echinochasmus 
Dietz. Stephanoprora is a valid genus not only on account 
of the anterior limit of its vitellaria but also of the presence 
of protrusible cirrus and 22 or 26 collar spines. Vitellaria in 
this genus extend to testicular or ovarian zone. The genus 
Episthochasmus Verma is no doubt synonymous to Episthmium, 
There is a difference of opinion about the validity of the latter 
genus, but it appears necessary to maintain it as the vitellaria 
extend anteriorly in front of acetabulum up to pharynx 
and confluent in front of genital pore and behind testes. 
There are some exceptional or abnormal cases in which the 
vitellaria do not extend beyond posterior end of acetabulum 
in Episthmium corvus as noticed by Gupta and Pande. In 
one of such cases only one testis is present. These abnormali¬ 
ties cannot justify the suppression of Episthmium, 

Genus 21. Saakotrema (Saskova, 1952) Skrjabin and 
Baschkirova, 1956 

Syn, Brijicola Pande, 1960 

Echinochasminae : Closely related to Episthmium, Body 
small, elongate, broadest in acetabular region, spinulate. 
Collar spines 24 in single dorsally interrupted row. Aceta¬ 
bulum preequatorial. Testes large, postequatorial, spherical 
or ovoid, tandem. Cirrus sac mostly preacetabular, partly 
overlapping acetabulum, never extending behind its middle. 
Vesicula seminalis bipartite; cirrus short. Genital pore sub¬ 
median, preacetabular. Ovary pretesticular, small, oval or 
subglobular. Vitellaria extending from pharyngeal region to 
hind end of body, confluent anteriorly in front of genital pore 
and behind testes, tending to merge in the ovarianr egion. 
Uterus long with many eggs, extending behind testes to near 
hind end of body. Receptaculum seminis absent; recepta- 
culum seminis uterinum present. Excretory vesicle Y-shaped 
with 6-chambered stem and long cornua. Parasitic in bursa 
Fabricii of birds. 

Type-species : S, metatestis (Saakova, 1952) Skrjabin and 

Bachkirova, 1956 
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53, Saakotretea metatesrtis (Saakova, 1952) Skrjabin 
and Bascbkirova, 1956 

(Fig. 40) 

Syn. Brijicola caballeroi Pando, 1960 

OpistJwmetra metateatia Saakova, 1962 

Specific diagnosis. —Body small, spinose, 1.5-2.47x0.046 
-0.58. Collar spines 0.026-0.042x0.007-0.012. Oral sucker 
0.06 in diameter. Acetabulum 0.27-0.285 in diameter, at 
one third body length from anterior end. Prephar5mx short; 
pharynx 0.08x0.12, larger than oral sucker; oesophagus well 
developed; caeca narrow, extending almost to posterior end 
of body. Testes large, tandem; anterior testis 0.31-0.322 
X 0.253-0.31; posterior testis 0.311-0.345x0.27-0.45. Cirrus 
sac muscular, small, preacetabular, partly overlapping 
acetabulum. Ovary 0.117-0.15x0.108-0.12. Eggs 0.0745 
-0.0843 X 0.0418-0.0476. 

Host. —^Little egret, Egretta gazetta gazetta (Linnaeus). 

Location. —^Bursa Fabricii. 

Locality. —^Mathura, Bulandshahar, Lucknow, U.P. 

The genus Saakotrema was created on the posttesticular 
extension of uterus. In all other characters Saakotrema 
metatestis represents a species of Episthminm. Posttesticular 
extension of uterus is an imusual character for a member of 
Echinostomatidae, but there is no doubt that this form 
belongs to Echinochasminae and is closely related to the 
genus Episthminm. Gupta (1962) has correctly mentioned 
“Moreover, judging from the very compact body of S. meta¬ 
testis, with no significant space left between the ventral 
sucker and the gonads, owing to the large size of testes it 
may be well presumed that the posttesticular extension of the 
uterus in this form is merely a secondary readjustment for 
accommodation of the uterus”. 

Genus 22. Disfsurus Verma, 1936 

Echinochasminae ; Body long, very selender, with cylindri¬ 
cal neck region, resembling Himasthla Dietz in body form; 
cutaneous spines characteristic with cleft base on anterior 
half. Collar with 24 spines in single dorsally interrupted row, 
without end group. Oral sucker terminal; mouth ventro- 
fiernmal. Acetabulum preequatorial near anterior end* 
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Fig. 40. Saakotrama metatestis (Saakova, 1952) Skrjabin et Baschki- 
rova, 1956 and its collar. 

Oesophagus long. Testes elongated oval with rugose margin 
in posterior third to fourth body. Cirrus sac anterodorsal to 
acetabulum, conical. Ovary rounded behind anterior one 
third body length. Vitellaria from ovary to caecal ends. 
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Uterus preovarian, intercaecal. Eggs less than hundred, 
large. Parasitic in birds. 

T 3 rpe-species : D. farrukhahadi Verma, 1936 

54. Dis»surus» farrukhabadi Verma, 1936 
(Figure not given by the author*) 

Specific diagnosis .—Body 9.0-13.6 long, considerably 
attenuated between acetabulum and ovary, 0.18-0.21; neck 
region subcylindrical, 0.35-0.38 broad, very gradually broaden¬ 
ing behind ovary and ending in a rounded extremity; maximum 
breadth 0.6-0.8 in testicular region a short distance in front 
of posterior extremity. Cuticular spines cleft at base on 
anterior half. Collar 0.25-0.336x0.38-0.46. Collar spine 24 
in one row interrupted dorsally; no end group; innermost 
ventral 0.055x0.117; largest lateral 0.062x0.0199; innermost 
dorsal 0.046x0.0165. Oral sucker 0.084-0.0126. Prepharynx 
as long as pharynx; pharynx 0.084-0.01x0.067-0.07; oeso¬ 
phagus thin, 0.5-0.6 long; caeca straight to near hind end. 
Acetabulum 0.378-0.506 in diameter. Anterior testis 0.65 
-0.71x0.32-0.4 with two notches on each side, 2.2-3.36 
behind ovary; posttesticular distance 0.67-1.17 Cirrus sac 
0.21-0.23x0.12, conical, anterodorsal to acetabulum, not 
reaching posterior to its middle. Seminal vesicle bipartite. 
Ovary rounded, 0.21-0.27x0.176-0.198. Mehlis’ gland 
postero-lateral to ovary, sometimes partly overlapping it. 
Eggs. 0.1-0.118x0.05-0.07 

Host .—^White necked stork, Dissura epi&copa. 

Location. —^Intestine. 

Location. —Farrukhabad, U. P. 

Genus 23. Stephanoprora Odhner, 1902 

•Syn. Mesorchis Dietz, 1909 
Monilifer Deitz, 1909 
Sobolematoma Sundarikov, 1960 

Echinochasminae : Body long, much elongated, spined 
anteriorly. Collar spines 22 or 26. Acetabulum in anterior 
third of body. Testes median, tandem, in middle third of 

♦This species has been redescribed and figured by Sriyastava 
( 1974 ). m, 
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body. Cirrus sac small, preacetabular or anterodorsal to 
acetabulum, occasionally extending to posterior end of the 
latter. Cirrus present. Ovary median or submedian, a little 
in front of anterior testis. Vitellaria occupying entire post- 
testicular region, extending anteriorly to testicular or ovarian 
zone. Uterus not long. Parasitic in intestine of reptiles 
and birds. 

Type -species : /S. ornata Odhner, 1902 


Key to Indian species of Stephanoprora 


1. Cirrus sac extending to posterior end 

of acetabulum; receptaculum seminis 

present S. reynoldi Bhalerao, 1926 

Crrus sac not extending behind middle 
of acetabulum; receptaculum seminis 
absent. 2 

2. Vitellaria extending to anterior margin 

or posterior testis or in between two 
testes. 3 


Vitellaria extending to anterior margin 
of anterior testis or ovary. 4 


3. Testes unequal; eggs a few. 


S. nigerlc'ji Gupta, 1963 


Testes almost equal: eggs numerous. S. fusca Lai, 1939 

4. Oesophagus long, surrounded by thick 
coat of gland cells; ovary trilob ed: 
body exceedingly long, 22..5-26.7 

long. jS'. gigantica Gupta, 1962 

Oesophagus moderately long, not sur¬ 
rounded by thick coat of gland cells; 
ovary pear-shaped; body shorter, 7.5 

long S. 'pennanti (Verma, 1936) 


55. Stephanoprora pennanti (Verma, 1936) 

Syn. Mesorchis pennant Verma, 1936 

Specific diagnosis ,—Body slender, long, 7.5x0.925. Collar 
0.252x0.336. Collar spines 11 on each side i.e., 22 in all, 
but the number is uncertain; spines zalong lateral margins 
0.061x0.0201. Oral sucker 0.08 in diameter. Acetabulum 
0.42^ at anterior one third body length. Pharynx 0.1x0.08. 
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Oesophagus 1.6 long. Ovary and testes close together. 
Anterior testis 0.56x0.88, transversely elongated, quadri¬ 
lateral, 0.67 behind acetabulum; posterior testis 0.86x0.71, 
oval or subtriangular. Cirrus sac 0.134x0.21, oval with 
anterior end broadly rounded, obliquely in front of acetabulum. 
Ovary pear-shaped, dextral. Mehlis’ gland between ovary 
and anterior testis. Vitellaria filling posttesticular region 
extending laterally along testes to anterior margin of anterior 
testis. Uterus short between anterior testis and acetabulum. 
Eggs less than 100, 0.0756-0.08x0.068, broadly oval. 

Host, —^Indian Dater. 

Location, —Intestine. 

Locality, —^Not mentioned. 

56. Stephanoprora reynoldi Bhalerao, 1926 

(Fig. 41) 

Specific diagnosis, —Body spined, 4.2 long, maximum 
breadth at acetabular level. Collar followed by neck region. 
Collar spines 22 in one dorsally discontinuous row; 2 angular 
spines the smallest on each side, 0.025x0.009, the marginals 
on each side 9, the largest spine 0.0407x0.019. Oral sucker 
0.21x0.68. Prepharynx short; oesophagus of moderate 
length, 0.2 long. Testes oval, entire, in the centre of body, 
one testis in anterior half and other in posterior half; anterior 
0.38x0.33; posterior more elongated, 0.6x0.33. Cirrus sac 
sinistral to acetabulum, extending from intestinal fork to 
acetabular posterior end, pear-shaped, broad anteriorly and 
tapering posteriorly. Vesicula seminalis bilobed; pars pros- 
tatica and ductus ejaculatorious small; cirrus not well deve¬ 
loped. Ovary oval, slightly dextral, 0.15x0.115. Recepta- 
culum seminis postovarian, slightly to left, shell gland diffuse, 
median. Uterus with a few eggs, between anterior testis and 
acetabulum. Vitellaria from centre of anterior testis to 
posterior end along sides of body, approaching each other 
very closely at posterior end. Eggs 0.056-0.0895x0.031 
-0.049. 

Host,—Gorvus insolens. 

Location, —^Intestine. 

Locality, —^Rangoon, Burma. 

57. Stephanoprora fusca Lai, 1939 

Specific diagnosis, —^Body cylindrical, 4.776x0.45 gi’cati'st 
breadth a little behind posterior testis. Collar spines 22 of 
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Fig. 41. Stephanoprora reynoldi Bhalerao, 1926 and its collar. 

uniform size, 0.05x0.02 in one row except four pairs towards 
pharynx which show arrangement in double row. Oral 
sucker 0.1 in diameter. Prepharynx small, 0.15; pharynx 
0.125x0.1; oesophagus 0.275 long. Acetabulum 0.25 in 
diameter, at 0.0 from anterior end. Testes oval, entire, 
equatorial; anterior 0.375x0.25; posterior 0.4x0.22. Cirrus 
sac thin walled, 0.3 long. Cirrus small. Ovary median, 
0.75 behind acetabulum, oval, 0.15x0.11. Mehlis’ gland 
between ovary and anterior testis. Eggs many, 0.05x0.025. 
Vitellaria extending from in between testes or posterior 
margin of anterior testis to posterior end, approaching each 
other but not meeting behind testes. 

Host .—Spotted red shank, Totanus fuscus. 

Location. —^Intesine. 

Locality. —Lucknow, U.P. 
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58. Stephanoprora gigantica Gupta, 1962 

(Fig. 42) 

Specific diagnosis, —^Body exceedingly long and slender, 
22.6-26.764, long, 1.39-1.69 in maximum breadth in acetabular 
region, behind which it is of uniform breadth; spinulate up to 
preovarian region. Collar spines 22 in single dorsally broken 
row, 0.064-0.091x0.018-0.023. Terminal oral sucker 0.154 
-0.21x0.21-0.238. Acetabulum 0.476-0.632 at middle of 
anterior third of body. Prepharynx short, 0.056-0.098 long; 
pharynx elliptical, larger than oral sucker, 0.252-0.308 x 
0.164-0.214; oesophagus long, slender, 2.437-3.001 long, 
surrounded by a thick coat of small, compact galnd cells : 
caeca extending to hind end of body. Testes tandem, closely 
placed in anterior region of middle third of body, quadrangular 
or oval; anterior 1.01-1.54x0.81-0.994; posterior 1.240-1.582 
X 0.771-0.98. Cirrus sac pear-shaped, extending to middle 
of acetabulum, 0.602-0.84x0.258-0.406. Vesicula seminalis 
bipartite; cirrus spiny. Genital pore immediately behind 
intestinal bifurcation. Ovary median, trilobed, 0.294-0.42 X 
0.532-0.616. Vitellaria of small follicles from level of ovary 
to posterior end. Mehlis’ gland just behind ovary. Recepta- 
culum seminis absent; proximal part of uterus forms rccepta- 
culum seminis uterinum. Uterus of several transverse coils 
pretesticular. Eggs 0.0945-0.1002x0.0535-0.0628. Excretory 
vesicle with 4-chambered stem; pore terminal. 

Host. —^Black necked stork, Xenorhynchus asiaticus 
(Letham). 

Location, —Intestine. 

Locality. —Hardoi and Lucknow, U.P. 

59. Stephanoprora nigerica Gupta, 1963 

(Fig, 43) 

Specific diagnosis. —Body elongated, spinose hi anterior 
half, 2.683-4.01 long, 0.450-0.561 broad at level of testes. 
Collar with a large ventral gap, 0.28-0.296 broad with 22 
spines in single dorsally broken row, dorsal chasma slightly 
less than breadth of oral sucker. Collar spines 0.041-0.049 X 
0.005-0.007 Suckers weakly developed. Oral sucker 
0.059-0.109x0.056-0.102. Acetabulum 0.18-0.218x0.164- 
0.233, in posterior region of anterior body third. Prephar 3 mx 
short, 0.045-0.064 long; pharynx 0.066-0.009x0.047-0.063; 
oesophagus 0.341-0.591 long; caeca reaching almost to 
posterior end. Testes tandem, contiguous, pear-shaped, in 

19 
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Fig. 42. Stephanoprora gigantica Gupta, 1962 and its collar. 


middle region of body; anterior testis 0.255-0.368 X 
0.306-0.454; posterior testis 0.419-0.551 X 0.282-0.436, always 
larger than anterior testis. Cirrus sac elongated, saceular, 
0.198-0.326x0.108-0.135, extending to middle of acetabulum. 
Vesicula seminalis bipartite; pars prostatica weakly developed; 
ductus ejaculatorius short. Genital pore median or sub- 
median, postbifurcal. Ovary median or slightly dextral, 
0.113-0.141 in diameter. Vitellaria lateral, of medium sized 
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folUoles from level of anterior border of posterior testis to 
posterior extremity; follicles tend to merge together in post- 
testicular region. Mehlis’ gland intercalated between ovary 
and anterior testis. Receptaculum seminis absent. Recep- 



Fig. 43. Stephanoprora nigerica Gupta, 1963 and ita collar. 
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taculum seminis uterinum present. Uterus short consisting 
of two to four transverse coils, pretesticular. Eggs a few, 
2-8, 0.0679-0.0765x0.0501-0.0549. 

Host .—Little cormorant, Phalacrocorax niger (Vieillot). 

Location .—Small intestine. 

Location. —^Anupshahar, U.P. 

Genus 24. Ignavia Freitas, 1948 
Syn. Nephroechinostoma Oshmarin et Belous, 1951 

Echinochasminae : Body long, narrow, cylindrical, spinu- 
late. Head collar well developed laterally, reduced dorsally 
as a ridge with a dorsally interrupted row of 20-22 spines. 
Suckers well developed. Acetabulum larger than oral sucker, 
at the middle or anterior third of body. Prepharynx distinct; 
pharynx small; oesophagus long, with or without diverticula; 
caeca terminating at posterior extremity. Genital pore 
between intestinal bifurcation and acetabulum. Testes 
tandem, lobate or entire. Cirrus sac small, preacetabular or 
anterodorsal to acetabulum, enclosing bipartite vesicula 
seminalis, short pars prostatica and ductus ejaculatorius. 
Ovary pretesticular, median or submedian. Vitellaria mostly 
extraceaecal, extending from just behind acetabulum to 
posterior extremity. Laurer’s canal present. Receptaculum 
seminis present or absent. Uterus long, intercaecal, pre¬ 
testicular. Eggs a few or moderate in number. Excretory 
vesicle Y-shaped, stem bifurcating behind posterior testis; 
excretory pore terminal. Parasitic in kidneys and ureters 
of birds. 

Type -species : I. venusta Freitas, 1948 

60. Ignavia breviovarica Gupta, 1962 

(Fig. 44) 

Specific diagnosis .—^Body long, narrow with broad anterior 
and pointed posterior extremity, spined in anterior half, 
4.57-6.951 long, 0.462-0.751 broad in testicular region. 
Collar prominent at sides of oral sucker, dorsally almost 
flushed with body surface, ventrally discontinuous. Collar 
spines 21, stout, small; 3-5 spines at ventro-lateral angle on 
each side showing alternate arrangement, others in a single 
row; wide gap in the row of spines in mid-dorsal line; spines 
0.021-0.029 X 0.011-0.012. Oral sucker 0.219-0.241 x 0.245- 
0.297 Acetabulum 0.329-0.39x0.36-0.495, in anterior third 
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of body. Prepharynx short; pharynx 0.122-0.176x0.114- 
0.17 Oesophagus with lateral outgrowths, 0.47-0.621 long. 
Testes oblong to round in posterior region of anterior half; 
anterior 0.208-0.255x0.195-0.305; posterior 0.301-0.311 x 
0.279-0.286. Cirrus sac pear-shaped, 0.167-0.2x0.079-0.121. 
•preacetabular or partly overlapping anterior margin of 
acetabulum. Vesicula seminalis large, bipartite; pars prosta- 
tica short; ejacularoty duct short. Genital pore median or 
submedian, preacetabular. Ovary dextral, ovoid to sub- 
globular, 0.056-0.109x0.118-0.12. Vitellaria of small follicles, 
lateral, from posterior border of acetabulum to posterior 
extremity; follicles mostly extracaecal. Mehlis’ gland imme¬ 
diately postovarian. Receptaculum seminis absent. Recep- 
taculum seminis uterinum present. Uterus with a few 
transverse coils, intercaecal, preovarian. Eggs 0.1025-0.1148 
X 0.0651-0.08. Excretory vesicle stem 6-chambered. 

Host ,—Purple Heron, Ardea jpurpurea (Linnaeus). 

Location ,—^Ureters and kidneys. 

Locality, —^Lucknow, Hardoi, U.P. 

XIV Subfamily PARORCHIINAE Lai, 1936 nom.emend. 

Yamaguti, 1958 

Echinoslomatidae : Body pyriform or elliptical, spinulate. 
Head collar rudimentary with or without a row of spines. 
Acetabulum large, just preequatorial, twice as large as oral 
sucker. Genital pore sometimes borne on a papilla, pre¬ 
acetabular. Prepharynx present; oesophagus spacious, 
moderately long; caeca terminating a little in front of posterior 
extremity, at higher level of testes. Testes juxtaposed or 
parallel, just medial to caeca near posterior extremity. Cirrus 
sac small, preacetabular. Vesicula seminalis externa oval 
or spindle-shaped, just behind acetabulum with long narrow 
part dorsal to acetabulum. Pars prostatica and ductus 
ejaculatorious enclosed in cirrus sac. Cirrus spined. Ovary 
median, pretesticular. Receptaculum seminis absent or 
small. Vitellaria short, extracaecal, a few posterior follicles 
crossing caeca towards ovary. Uterus coiled, between 
acetabulum and anterior testis, extending outside caeca. 
Excretory vesicle sac-like with short lateral outgrowths and 
two long duct like cornua forming anastomosing chambers 
probably by fusion of short branches, extending to anterior 
end, and posteriorly uniting to form a transverse connection. 

Type genus : Parorchis Nicoll, 1907 
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Grenus Parorchis Nicoll was included in Philophthalmidae 
W Nicoll (1907), Yamaguti (1958), whereas Odhner (1911), 
luhrmann (1928) and Sprehn (1932) included it in Echinosto- 
matidae. Subfamily Parorchiinae should be included in 
Echinostomatidae on account of its spined cuticle and collar. 
It ^stands near Singhiatrematinae n.subf. and Ommatobre- 
phidae Poche, 1925. 

Genus 25, Parorchis^ Nicoll, 1907 

Syn. Zeugorchia Nicoll, 1906 preoccupied, renamed. 

Proctohvum Skrjabin, 1924 

Parorchiinae : Body small or medium sized, p 3 rriform or 
elliptical, spinulate. Head collar poorly developed with or 
without a row of marginal spines. Collar spines continuous 
in P. acanthus Nicoll, discontinuous in P. snipis Lai with a 
large dorsal gap. Acetabulum just preequatorial. Oral 
sucker well developed. Prepharynx present; pharynx bulb¬ 
ous; oesophagus spacious, moderately long; caeca terminating 
at level of hinder end of testes near posterior extremity. 
Testes parallel or juxtaposed, more or less lobate, just medial 
to caeca. Cirrus sac preacetabular, thin walled, enclosing 
vesicula seminalis and spined cirrus. Vesicula seminalis 
externa posterior to acetabulum. Genital pore submedian, 
between intestinal bifurcation and acetabulum. Ovary 
median, roimded, pretesticular. Vitellaria mostly extracaecal 
between acetabulum and testes. Uterus coiled from side to 
side, pretesticular. Eggs containing oculate miracidia. Para¬ 
sitic in bursa Fabricii or cloaca of birds. 

Type -species: P. acanthus (Nicoll, 1906) Nicoll, 1907 

61. Parorchis snipis Lai, 1936 
(Fig. 45) 

Specific diagnosis .—^Body 2.58x1.11. Collar ridge-like 
with a single row of minute spines, four pairs at lateral margin 
of collar larger, 0.025 long. Oral sucker 0.24x0.27. Aceta¬ 
bulum 0.58x0.55. Prepharynx 0.07 long; pharynx 0.12 X 
0.18. Oesophagus 0.19 long. Excretory vesicle 0.26x0.3. 
Right testis 0.35x0.27; left testis 0.26x0.225. Vesicula 
seminalis externa behind acetabulum, 0.2x0.13. Cirrus sac 
0.09 long. Ovary 0.185 x 0.14. Receptaculum seminis behind 
ovary, 0.035x0.032. Eggs 0.06-0.06x0.025. Vitelline folli¬ 
cles about a dozen on each side partly intercaecal and partly 
extracaecal. 
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Fig. 46. Parorchis snipis Lai, 1936. 

Host,—Totanus hypoleucos. 

Location. —Cloaca. 

Locality, —Lucknow, U.P. 

XV Subfamily MEHBASTOMINAE Saksena, 1959 

Eohinostomatidae : Head collar well developed at the 
sides as lappets, dorsally as a low jidge, ventrally incomplete; 
collar spines present at the sides with middorsal chasm 
(interruption) between the collar spines on lappets well 
marked. Oral sucker large. Acetabulum larger than oral 
sucker, just preequatorial in fully mature specimens, equa- 
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torial in less mature specimens. Testes lobate, diagonal 
near posterior extremity. Cirrus sac small bc^twcon intestinal 
bifurcation and acetabulum. Vesicula seminalis tubular, 
tortuous; prostatic complex well developed; cirrus short. 
Genital pore submedian or median, just postbifurcal. Ovary 
pretesticular, postequatorial, median or submedian. Vitellaria 
lateral, extensive overlapping caeca, mostly extracaecal, 
coming close to one another anteriorly towards median line, 
extending from intestinal bifurcation to posterior extremity 
on each side of terminal excretory pore. Uterine coils occupy 
entire intercaecal space between acetabulum and anterior 
testis. Excretory vesicle Y-shaped with short four chambered 
stem without branches bifurcating between testes into long 
narrow tubular cornua without outgrowths extending to oral 
sucker turning backwai:ds to posterior extremity. Parasitic 
in intestine and cloaca of birds. 

Type genus : Mehrastomum Saksena, 1969 

Genus 26. Mehratistomum Saksena, 1959 

Echinostomatidae, Mehrastoniinae : Bod}^ elongate, spines 
in preacetabular region. Head collar well developed at the 
sides, dorsally developed as low ridge, ventrally incomplete 
(without “Ventral verbindungekante”). Collar spines dor- 
sally interrupted, present at the sides. Oral sucker large. 
Acetabulum larger than oral sucker, just preequatorial in 
sexually mature specimens, equatorial in less mature speci¬ 
mens. Prepharynx and pharynx well developed; oesophagus 
moderately long; caeca reaching near posterior extremit 3 ^ 
Testes diagonal, lobate, near posterior extremity. Cirrus 
sac small, between acetabulum and intestinal bifurcation, 
extending to anterior border of acetabulum or slightly over¬ 
lapping its anterior margin, enclosing tubular tortuous vesicula 
seminalis and prostatic complex; cirrus short. Genital pore 
median behind intestinal bifurcation. Ovary pretesticular, 
postequatorial, median or submedian, globular. Shell gland 
complex just behind ovary. Receptaculum seininis abesent. 
Beceptaculum seminis uterinum present. Uterus extensively 
coiled, occupying entire intercaecal space between acetabulum 
and anterior testis. Metraterm present. Vitellaria lateral 
overlapping caeca, mostly extracaecal, extending from intes¬ 
tinal bifurcation to posterior extremity, coming near one 
another anteriorly. Excretory vesicle U-shaped with short 
four chambered stem bifurcating between testes into long, 
narrow tubular cornua extending to oral sucker, without 

20 
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branches, turning backwards towards posterior end. Parasitic 
in intestine and cloaca of birds. 

Type-species : Mehrastomum minutum Saksena, 1959 

62. Mekras»tomum minutum Saksena, 1959 

(Fig. 46) 

Specific diagnosis. —Body elongated, claviforni narrow 
anteriorly, broad posteriorly, spined with minute spines in 
proacetabular region, 4.615-5.114 long, 0.95-1.18 broad at 
level of ovary. Head collar well developed at the sides, 
appearing as lappets in some specimens, runs dorsally as a 
low ridge, ventrally incomplete. Collar spines 28 small, 
14 on each side; dorsal region of collar devoid of spines, 
represented by a wide chasm or interruption; a few spines 
at ventral angle of collar show alternate arrangement while 
remaining spines are in a single row. Collar spines 0.0235 X 
0.0102 breadth at base. Oral sucker terminal, 0.26-0.372 X 
0.393-0.51. Acetabulum preequatorial, 0.612-0.71x0.558- 
0.681; equatorial position of acetabulum in specimens des¬ 
cribed by Saksena (1959) due to preequatorial region of 
body not being fully developed (Baugh and Gupta, 1962). 
Prepharynx 0.097-0.100 long. Pharynx 0.186-0.265x0.214. 
Oesophagus moderately long, 0.465-0.673 in length; caeca 
extend to posterior end of body. Testes lobate, oblique, 
near posterior end; anterior 0.379-0.610x0.176-0.254; 
posterior 0.310-0.435 x 0.175-0.254. Cirrus sac small, elongate, 
0.341-0.440x0.110, behind intestinal bifurcation, partly 
overlapping anterior border of acetabulum or its posterior 
part lies deflected to one side of the latter in some specimens. 
Genital pore slightly behind intestinal bifurcation. Ovary 
globular, 0.179-0.210x0.135-0.180, pretesticular, median or 
slightly lateral, Vitellaria lateral, mostly extracaecal, from 
level of intestinal bifurcation to posterior extremity; anterior 
follicles of both sides come near towards median line; trans¬ 
verse vitelline ducts unite behind ovary to form large vitelline 
reservoir. Shell gland complex large behind ovary. Laurer’s 
canal present. Beceptaculum seminis uterinum present. 
Uterus large, coiled, full of eggs, intercaecal, occupying entire 
intercaecal space between anterior testis and acetabulum. 
Metraterm may pass over acetabuJum or to one side of the 
latter. Mature eggs partly embryonated, operculate, pale 
yellow, 0.112-0.132x0.076-0.08. Excretory system as men¬ 
tioned in generic diagnosis. 

Host. —^White necked stork, Dissura episcopa, Gape billed, 
stork, Anastomus oscitans (Boddaert). 
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Location .—Intestine and cloaca. 

Locality. —Raipur, M.P.; and Hardoi, U.P. 

The species was first described by Saksena (1959) who 
obtained it from the intestine of Dissura episcopa at Raipur, 



J’ig. 46. Mehrasiomum minutum Saksena, 1959 (Ventral view) (Af/er 
paughand Gupta, 1961), 
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M.P. He created the genus and subfamily for it, and assigned 
it to the family Philophthalmidae. His specimens were not 
fully sexually mature, and he overlooked the collar spines 
and the minute cutaneous spines in the preacetabular region 
of body. Baugh and R. Gupta (1962) described it from the 
fully mature specimens obtained by one of them from the 
cloaca of two Gapebilled stork, Anastoinus oscitans (Boddaert) 
shot in the environs of Hardoi, U.P. They correctly 
allocated Mehrastomum minutum and the subfamily Mehrasto- 
minae to the family Echinostomatidae. 

II. Family PHILOPHTHALMIDAE Travassos, 1918 

EchinO'Jtomata, Echinostomatoidae—Body small to medium 
sized, spinose or aspinose, muscular, elongated, oval or 
elliptical without head collar. Head with crown of numerous 
small cephalic spines present in Echinostephillinae Yamaguti, 
1958. Acetabulum large, preequatorial, almost equatorial or 
just postequatorial. Oesophagus short or moderately long; 
caeca terminating near posterior extremity. Genital pore 
median or submedian, immediately preacetabular near 
intestinal bifurcation or prebifurcal. Testes tandem, diagonal 
or side by side, postequatorial or near posterior extremity. 
Cirrus sac small or elongated, entirely preacetabular, reaching 
posterior end of acetabulum or extending behind it. Vesicula 
seminal is externa present or absent. Pars prostatica present. 
Ductus ejaculatorius present; Cirrus spinose or aspinose. 
Ovary pretesticular, entire. Receptaculum seminis absent 
except in Skrjabinovermis Belopolskaja, 1954. Laurer’s canal 
present. Uterus coiled, pretesticular; initial coils usually 
form receptaculum seminis uterinum. Metraterm present. 
Vitellaria usually slightly developed, lateral comprising 
longitudinal follicles in single row and so appearing tubular 
in Philophthalmus Looss between acetabulum and anterior 
testis, curving mesially between ovary and anterior testis, 
shorter, diagonal across caeca in Pygorchis Looss, Cloacitrema 
Yamaguti and Ophthalmotrema Sobolov. Mature eggs contain 
fully developed oculate or non-oculate miracidia. Parthenitae 
may be differentiated in the miracidia before oviposition of 
eggs. Megalurus cercariae are the characteristic cercariae. 
Excretory vesicle V-shaped, U-shaped or Y-shaped. Parasitic 
in conjunctival sac or orbit {Philophthalmus, Opthalmotrema), 
cloaca (Pygorchis, Cloacitrema) or intestine (Echinostephilla, 
Skrjabinovermis) of birds. 

Type genus : Philophthalmus Looss, 1899 
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Key to subfamilies of PHILOPHTHALMIDAE 


1. Head with crown of numoroiis small 
spines 

Head with cephalic spines absent. 


ECHINOSTEPHILLI- 
NAE Yamagiiti, 195S 

2 


2. Body very mneh elongated; recopta- 

culum seminis present. SKARJABINOVERMII- 

NAE Yamaguti, 1958 

Body not much elongated; rocepta- 
culum' seminis absent. PHILOPHTHALMINAE 

Looss, 1899 


Subfamily Cloacitrematinae Yamaguti, 1968 (wrongly 
mentioned as Cloacitreminae by Baugh, 1962) is dropped. 
Subfamily Parorchiinae Lai, 1936 nom. emend. Yamaguti 
is included in Echinostomatidae Poche, 1925. 


XVI. Subfamily PHILOPHTHALMIN AE Looss, 1899 

Philophthalmidae : Body elongate, ovate, clavate or p 5 n*i- 
form, constricted in middle in Ophthalmotrema Sobolev, 1943. 
Cuticle spined or unpsined. Acetabulum larger than oral 
sucker, preequatorial, almost equatorial or }ust postequatorial 
(Gloacitrema). Prepharynx present or absent; pharynx 
usually large {Philophthalmus); oesophagus absent, short or 
moderately long. Testes tandem, diagonal or side by’^ side 
near posterior extremity. Cirrus sac preacetabular, extending 
to equator or posterior end of acetabulum or extending 
behind it. Vesicula seminalis externa absent, present in 
Gloacitremma. Cirrus present. Ovary prctesticular. Recep- 
taculum seminis uterinum usually present. Uterus coiled, 
intercaecal or overlapping caeca and reaching laterally near 
body wall between acetabulum and anterior testis. Vitellaria 
lateral, extracaecal of. long tubular follicles, or shorter dia¬ 
gonally directed of small follicles. Excretory vesicle Y 
shaped or V-shaped. Parasitic in conjunctive! sac, nictitat¬ 
ing membrane, orbit or cloaca of birds. 

Genus 27 Philophthalmus Looss, 1899 

Philophthalminae : Body elongated, fusiform, pyriform or 
club-shaped. Acetabulum larger than oral sucker, at about 
one third body length from anterior end. Prepharynx 
3 hort; pharynx unusually large; oesophagus short or very 
short; caec 3 , terminate near or at posterior end. Genital pore 
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median or submedian, just anterior to or behind intestinal 
bifurcation. Testes tandem or somewhat diagonal close in 
front of one another near posterior end. Cirrus sac long, 
lateral to acetabulum, usually extending behind it, enclosing 
seminal vesicle, prostatic complex, long ductus ejaculatorius; 
short cirrus present. Ovary closely in front of anterior testis, 
entire, medain in posterior quarter of body. Laurer’s canal 
present. Receptaculum seminis uterinum usually present. 
Uterus coiled between testes and acetabulum, sometimes 
overlapping caeca laterally and extending outside near body- 
wall. Vitellaria outside caeca from behind acetabulum to 
anterior testis, curving mesially between ovary and anterior 
testis. Eggs moderately large, containing oculate miracidia. 
Excretory vesicle Y or T-shaped with short stem and long 
cornua. Parasitic in conjunctival sac or orbit of birds. 

Type -species : P, palpebrarum Looss, 1899 

63. Philophthalmus gralli Mathis et Leger, 1910 

(Fig. 47) 

Syn. P. mirzai Jaiswal and Singh, 1954 
P. indicus Jaiswal and Singh, 1964 
P. aequtlla Jaiswal, 1955 
P. lucknowensis Baugh, 1962 
P. halcyonsis Baugh, 1962 

P. {Mixophthalmus) chrysommae Karyakarte, 1967 

Specific diagnosis ,—Body aspinose, elongated 2.50-7.86 in 
length, 1.01-2.18 broad (maximum) in middle or slightly 
behind middle or aody. Oral sucker terminal, 0.22-0.657 X 
0.32-0.735. Acetabulum 0.34-0.763x0.38-0.763. The wide 
range of variations in size of body and size of suckers is note¬ 
worthy. Prepharynx short. Pharynx large, globular, 0.24- 
0.38 xO.26—0.41j oesophagus short or indistinctj caeca end 
near posterior extremity. Testes entire or slightly lobed; 
anterior testis0.13-0.36x0.31-0.35;posteriortestis0.16-0.34X 
0.15-0.65. Vasa efferentia distinct. Cirrus sac long, tubular, 
thin walled, lateral to acetabulu, 0.63-2.13x0.13-0.18 extend¬ 
ing to near its hinder margin or 0.29 behind it. Vesicula 
seminalis, long ductus ejaculatorius enlosed in cirrus sac. 
Cirrus short or long sometimes carrying short spines in its 
distal half. Genital pore to right or left side of oesophagus 
or in level with intestinal bifurcation or median or sub- 
median beside caecal arch. Ovary rounded, 0.18-0.24 X 
0.21-0.27, just in front of anterior testis, median or slightly 
lateral. Ovary may sometimes be larger than testes. Vitella¬ 
ria postacetabular, extracaecal, extending from near posterior 
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border of cirrus sac or middle of body to level of anterior 
border of anterior testis or hinder border of ovary, tubular or 
follicular or at some places follicular or beaded in appearance. 
Shell gland complex slightly sinistral, close to postero-lateral 
border of ovary, partly covered by initial uterine coils. 
Receptaculum seminis uterinum present. Uterine coils arising 
from ootj^e pass between ovary and anterior testis, ascending 
in transverse loops, some of which overlap caeca laterally 
and extend outside into lateral fields. Metraterm muscular, 
runs along cirrus sac to genital pore. Mature eggs elongated 
oval, 0.07-^0.073 x0.0266--0.031 or 75-88/^ long x30-38/^ 
broad, containing fully developed oculate miracidia. In the 
body size, size of organs, smooth cr irregular form of testc's 
and their position, posterior extent of cirrus sac, size-ratio of 
ovary and testes in different hosts there is a distinct inter¬ 
gradation. 



Fig. 47. Philopthahmis gralli Mathis ot legor. 

Host .—Falconiformes and Coraciformes, common kite, 
Milvus govinda, smaller white sea verger vulture, Nej)hro7i 
percenopterus gingianus; white-breasted kingfisher, Halcoyon 
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smyrensis; Steppe Eagle, Aquilla nijpalensis Hudson; Passeri¬ 
formes, yellow eyed babler; Anseriformis, Lesser Whistling 
teal, Dendrocyg)ia javanica\ pintail. Anas acuta. 

Location, —Conjunctival sac or orbital cavity or nictitating 
membrane. 

Locality, —Hyderabad, Deccan; Lucknow, U.P. 

The development of P gralli in Hawaii, from metacercarial 
stage to the adult form in experimental chickens, ducks, rats 
and rabbits, was studied by Ching (1961). Variations on 
account of age and the type of host used in these experiments 
were observed in the reproductive organs of the adults experi¬ 
mentally recovered. 

Commenting on the three Indian species, P. aequillai, 
P, indicus and P mirzai Ching stated thal^P. indicus resembled 
P. occulare Wu, 1938 in the location of the genital pore, the 
sucker and gonad ratios and the egg sizes but differed in 
being twice its size and the vitellaria and the elongated 
vitelline follicles extending 91% to the acetabulum, while the 
vitellaria, in P. occulare were tubular, asinous and 75% 
extended to the acetabulum. P mirzai, with the location of 
seminal vesicle, the suckers and the vitellaria is identical to 
P nocturnus Looss 1907 and Avith a similar size ratio of the 
gonads differed in shape of the testes which were lobed in 
P. nocturnus. The genital pore in P. mirzai was located 
anterior to intestinal bifurcation. These differences have all 
been observed in the specimens available in comparison for 
this study, such variations have also been noted in the 
specimens recovered during life cycle studies. The species 
described from the Indian region have all been assigned 
recently to P mirzai which appears to be in no way different 
from P. gralli, which was totally excluded for differentiation 
by earlier Indian workers. This would necessitate a modifica¬ 
tion of the earlier concept and P. mirzai merges into synonymy 
with P gralli, which alone occurs in the kite, white scavenger 
vulture, eagles, white-breasted kingfisher and yellow eyed 
babler. Alicata and Noda (1960) rightly opined that a good 
many of the species listed by them might be synonyms and 
that, during life history work, a large number of adult worms 
obtained from a variety of hosts might enable an accurate 
assessment of the status of most of these species. 
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III. Family OMMATOBREPHIDAE Poche, 1926 

Eohinostomata, Echinostomatoidae : Body unspined. Aceta¬ 
bulum strongly developed, preequatorial or almost equatorial. 
Pharynx prominent; oesophagus spacious, moderately long; 
caeca terminating a little in front of posterior extremity or 
at level of posterior border of acetabulum. Genital pore 
behind intestinal bifurcation. Testes almost symmetrical 
at posterior extremity. Cirrus sac thin walled, entirely 
preacetabular. Ovary immediately anterior to testes. Vitel- 
laria restricted to lateral body edges, postacetabular. Uterus 
coiled between testes and acetabulum. Receptaculum seminis 
absent. Receptaculum seminis uterinum present. Eggs 
embryonated with oculate miracidia in ascending coils. 
Excretory vesicle V-shaped with short transversely elongated 
contractile bladder-like stem and long spacious, somewhat 
sinuous cornua extending to pharynx, and' forming a loop 
there to extend backwards as common collecting ducts. 
Parasitic in snakes and lizards. 

Type genus : Ommatohrephus Nicoll, 1914 


G^nus 28. Ommatobrephus Nicoll, 1914 

Ommatobrephidae : Body small, fusiform, pyriform or 
conical with smooth unspined bodywall. Acetabulum large, 
subequatorial or preequatorial. Prepharynx present; pharynx 
globular; oesophagus spacious, moderately long; caeca half 
long or reaching near posterior extremity. Testes almost 
symmetrical, somewhat diverging, separated from each other 
by uterine coils at posterior extremity. Cirrus sac round, 
oval or pyriform, preacetabular. Vesicula seminalis saccxdar, 
bipartite. Pars prostatica short. Cirrus short. Genital pore 
median or submedian, preacetabular. Ovary submedian, 
immediately pretesticular, subspherical or pear-shaped, 
Receptaculum seminis uterinum present. Receptacidum 
seminis absent. Laurer’s canal present. Vitellaria restricted 
to lateral fields behind acetabulum, pretesticular. Uterus 
coiled of descending and ascending loops, postacetabular 
passing between testes. Eggs contain oculate miracidia. 
Excretory vesicle V-shaped, stenostomate of Echinostome 
cercarial pattern. Parasitic in rectum and intestine of 
snakes and lizards. 


Type species : 0. singulare Nicoll, 1914 
21 
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Key to Indian species of Ommatobrephnsf 

Caeca long. O. lobatum Mehra, 1928 

Caeca short, half long O. megacetabulua Simha, 

1958 


64. Ommatobrephus lobatum Mehra, 1928 

(Fig. 48) 

Syn. O. folium Thapar and Farzand Ali, 1929 
O. nicolli N. K. Gupta, 1954 

Specific diagnosis, —Body pear-shaped or conical, 1.5-4.0 X 
0.52-1.3 maximum breadth in acetabular region. Oral sucker 
0.25-0.3 diameter. Acetabulum stouter, 0.44-0.7 in diameter, 
at a little behind one third body length from anterior end. 
Ratio of suckers 1 :2.3. Prepharynx present; pharynx 
0.14-0.2 in diameter; oesophagus 0.27-0.49 long; caeca termi¬ 
nate at 0.37 from posterior end. Testes unequal, irregularly 
lobed, symmetrical with anterior ends diverging, 0.27-0.38 X 
0.16-0.19. Cirrus sac 0.135-0.25 X 0.1-0.12. Ovary subspheri- 
cal or pear-shaped, 0.065-0.16 in diameter. Metraterm 
present. Eggs oval thin shelled, 0.07-0.085x0.035-0.042. 

Host,—Zamenis mucosus, Tropidonotus {Natrix) piscatory 
Naja hipudianSy Varanus bengalensis. 

Location, —^Rectum and intestine. 

Locality, —^Allahabad, Lucknow (U.P.), Calcutta, Ludhiana 
(Punjab), Rangoon (Burma). 

65. Ommatobrephus: megacetabulus Simha, 1958 

Specific diagnosis, —^Body pear-shaped, 1.092x0.46-0.675 
in greatest breadth slightly posterior to acetabulum. Oral 
sucker terminal 0.138x0.16-0.161. Acetabulum huge, equa¬ 
torial, oval, 0.29-0.306x0.3312. Prepharynx short; pharynx 
globular, 0.093 in diameter; oesophagus 0.23 long; caeca 
slender, hardly reaching level of hinder border of acetabulum. 
Testes slightly lobed; right testis somewhat larger,^0.154-0.206 
XO.08-0.109; left testis 0.138-0.205x0.08-0.106.* Cirrus sac 
immediately in front of acetabulum. Seminal vesicle dis¬ 
tinctly bilobed. Genital pore slightly preacetabular, sub¬ 
median, just lateral to cirrus sac. Ovary pear-shaped, 
0.69x0.033. Receptaculum seminis uterinum forming a 
distinct loop between hinder border of testes. Vitellaria com¬ 
posed of very small follicles close to lateral margins of body. 
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Fig. 48. A— Ommatobrephua lohatumy Mehra, 1928. B—Excretory system. 

extending from level of posterior border of ovary to a little in 
front of blind ends of caeca. Uterus runs a zigzag course first 
towards testes and then forwards towards genital pore. Genital 
atrium inconspicuous. Eggs 0.056-0.076 X 0.033-0.041. 

Host,—Tropidonotus piscator. 

Location .—^Intestine. 

Locality, —^Hyderabad, Deccan. 
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IV. Family PSILOSTOMIDAE Odhner, 1913 

Echinostomata, Echinostomatoidea : Body elongated, fusi¬ 
form, lanceolate, plump or ovoid, spined or unspined. Head 
collar absent except in Psilocollaris Singh. Acetabulum 
preequatorial, usually near anterior end. Pharynx present 
except in Apopharynx Luhe; oesophagus short or absent, 
occasionally moderately long or very long; caeca reaching 
near posterior extremity. Genital pore submedian, pre- 
acetabular, postbifurcal, in level with pharynx or oesophagus 
or behind intestinal bifurcation. Testes median, tandem, 
posteequatorial. Cirrus sac well developed, but not very 
muscular, preacetabular or extending much or a little behind 
acetabulum. Ovary submedian or median, pretesticular, 
occasionally in level with anterior testis. Beceptaculum 
seminis usually absent. Laurer’s canal present, exceptionally 
absent. ViteUaria strongly developed, lateral, postacetabular, 
sometimes confluent behind testes. Uterus long or short, 
pretesticular. Excretory vesicle Y-shaped with short stem 
bifurcating behind testes, usually forming subcutaneous 
network. Eggs a few, moderate in number or numerous. 

Type genus : Psilostomum Looss, 1899 

Subfamilies Apopharynginae Yamaguti, 1958 and Sphaeri- 
diotrematinae Yamaguti, 1958 are dropped; only subfamily 
Psilostominae Luhe, 1909 is maintained. 

XVn. Subfamily PSILOSTOMINAE Liihe, 1909 

Subfamily diagnosis the same as for the family. 

Key to Indian genera of PSILOSTOMINAE 

1. Head collar slightly developed, un¬ 

armed . . Psilocollaris Singh, 1954 

Head collar absent.2 

2. Caudal process present; cirrus sac ex- 

tendmg behind acetabulum almost 

reaching ovary. . . Psilochasmiis luuhe IQOQ 

Caudal process absent; cirrus sac not 
extending behind acetabulum; extre- 
tory stem dividing into four longitu¬ 
dinal branches; ovary preequatorial. MMisia Johnston, 1913 



PSILOSTOMIDAE 


165 


G^nus 29. Psilochasmus Liihe, 1909 

Psilostominae. : Body lanceolate with conical anterior 
region and bluntly pointed protnisible tail-like process with 
horn-like spike projecting from its depression; cuticle smooth. 
Acetabulum large, deep, prominently bulging, preequatorial. 
Oral sucker and pharynx well developed. Oesophagus 
moderately long; intestinal bifurcation just in front of aceta¬ 
bulum; caeca terminating short of posterior process a little 
anterior to caudal ends of vitellaria. Genital pore median, 
immediately preacetabular at about level of intestinal bifurca¬ 
tion. Testes tandem, postequatorial, elongated, moderately 
lobed or with deeply indented lateral margins. Cirrus sac 
very long, extending much behind acetabulum, reaching 
near ovary or about its middle. Vesicula seminalis large 
enclosed in cirrus sac; pars prostatica long; cirrus protnisible. 
Ovary median or submedian, pretesticular, subequatorial or 
equatorial. Mehlis’ gland between ovary and anterior testis. 
Receptaculum seminis absent. Laurer*s canal present. 
Vitellaria lateral, of large follicles, mostly extracaecal and 
caecal, extending from just behind acetabulum, its posterior 
margin or its middle to a short distance in front of caudal 
process, confluent behind testes. Uterus intercaecal, slightly 
coiled, pretesticular. Metraterm present. Eggs large, a few 
or moderate in number, 3-50. Excretory vesicle Y-shaped 
with subcutaneous network; excretory pore on the tip of 
caudal process. Parasitic in intestine of birds (ducks). 

Type -species and single species : P. oxyurus (Creplin, 1826) 

Liihe, 1909 

66. Pisilocha^mufi oxyurus (Creplin, 1825) Liihe, 1909 

(Fig. 49) 

Syn. P. agilis Travassos, 1921 

P. longicirratua Skrjabin, 1913 
P. japonicuB Ishii, 1936 
P. skrjabini Gnedina, 1946 
P. indica Gupta, 1967 
P. alii Jaiswal, 1967 
P. megaceJtabulua Jaiswal, 1967 

Specific diagnosis ,—Body 4.62-8.12 long, exceptionally 
2.27 long, 0.81-1.8 broad; cuticle unspined. Oral sucker 
0.26-0.39x0.28-0.41. Acetabulum 0.52-0.7 or 1.03x0.74, at 
anterior third or fourth of body. Pharynx 0.135-0.19 or 
0.165-0.23; oesophagus of varying length, 0.016 or 0.44-0.48 
long, sometimes 0.7-1.61 long depending on concetraction of 
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body. Anterior testis 0.42-0.48x0.35-0.38; posterior testis 
0.5-0.6x0.27-0.37 Cirrus sac very long 0.5-1.144 long, 
0.11-0.13 broad. Ovary rounded, 0.2-0.24 in diameter. 
Uterus with a few, 3 or 40-50 eggs. Eggs 0.08-0.11 X 
0.056-0.07 Excretory vesicle Y-shaped with subcutaneous 
network; excretory pore dorsal on the tip of caudal process. 

Host, —'Ducks, Nyroca ferna, Anas acuta, Anas poecilor- 
hyncha, Tadorna ferruginea {Gasaria rutila), Sarkidornis 
melanotus and Egret, Ardeola grayi. 

Location, —^Intestine. 

Locality, —Dharwar near Bombay; Allahabad, Lucknow, 
U.P.; Hyderabad (Deccan). 

This species is cosmopolitan. P. indica Gupta has been 
described from anteriorly twisted specimen. The vitelline 
follicles meeting in front of ovary or behind acetabulum is 
due to coming together of caeca in this region. Position of 
genital pore relatively to intestinal bifurcation is due to 
contraction of this region and coming together of caeca. It 
is also effected by bulging out of acetabulum. The species is 
without any doubt synonymous to P. oxyurus. That the 
shape of body varies due to contraction is also shown by the 
two synonymous species from Hyderabad described by 
Jaiswal (1957). 

Genus 30. PsilocoUaris K. S. Singh, 1954 

Psilostominae : Body much elongated, smooth. Head 
collar feebly developed, unarmed. Oral sucker and pharynx 
weakly developed. Oesophagus very long; caeca extend to 
posterior extremity. Acetabulum large in posterior fourth 
of body. Testes oval, tendem in posterior fourth of body. 
Cirrus sac small, partly overlapped by acetabulum and 
between it and intestinal bifurcation. Genital pore just 
postbifurcal. Ovary small, median, postequatorial. Vitella- 
ria lateral from ovarian zone to posterior exiremity. Uterus 
preovarian, intercaecal. Eggs large, many. Excretory vesicle 
Y-shaped with short arms, posttesticular. Parasitic in intes¬ 
tine of birds. 

Type-species : P. indicus K. S. Singh, 1954 

67 Ps^ilocollaris indicus K. S. Singh, 1954 

(Fig. 50) 

Specific diagnosis, —^Body 5.3-16.4 long, 0.384-0.69 in 
maximum breadth, smooth, with slightly developed non- 
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muscular collar like the collar of an Echinostome, without 
spines, 0.26-0.3 across. Oral sucker 0.506x0.024. Acetabu¬ 
lum 0.27-0.4x0.26-0.4, transversally elongated, immediately 
behind intestinal bufurcation. Prepharynx small; pharynx 



Fig. 49. Psilochaamua oxyurua (Oreplin, 1826) Luhe, 1909 

0.069-0.1x0.04-0.046; oesophagus 0.88-2.0 long. Testes 
tandem, oval in posterior fourth of body; anterior testis 
0.43-0.72x0.19-0.34; posterior testis 0.43^.83x0.21-0.32. 
Cirrus sac small, oval, 0.16-0.26x0.069-0.14, between intes¬ 
tinal bifurcation and acetabulum, enclosing large seminal 
vesicle and ejaculatory duct with prostate cells around it. 
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Ovary small, rounded, postequatorial, much in front of 
anterior testis, 0.12--0.184 X 0.099-0.16. Mehlis* gland slightly 
smaller than ovary, just postovarian. Vitellaria of small 
follicles, from level of ovary to posterior end of body, approach¬ 
ing mesially or confluent behind testes. Uterus of ascending 



A B C 

Fig. 60. A —Psilocollaris indicus K, S. Singh, 1964. B—Showing 
posterior end. C—^Lateral view of its collar. 

limb only more or less straight, of several coils, immediately 
preovarian. Eggs numerous, 0.092-0.104x0.058. Excretory 
vesicle Y-shaped, stem reaching posterior end of posterior 
testis, and arms short, rather wide, not extending the base of 
posterior testis; pore terminal. 

Host,—Dissura e, episcopua (Beddzaert) 

Location, —Intestine. 

Locality, —^Lucknow, U.P. 
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G^nus 31. Mehlisia Johnson, 1913 
Sjm. Sharmaia Yamaguti, 1968 

Psilostominae ; Body elongated, fusiform, lanceolate or 
cylindrical, spinulate with thick cuticle. Oral sucker well 
developed. Acetabulum large, larger than oral sucker, close 
to anterior extremity. Prepharynx small; phrynx present; 
oesophagus short or absent; caeca simple, terminating at 
posterior extremity. Genital pore median or slightly to 
left, preacetabular. Testes tandem, sausage-shaped or 
elongated, quadrangular, anterior or posterior testis equatorial 
Cirrus sac antero-dorsal to acetabidum or almost preaceta¬ 
bular, containing seminal vesicle, prostatic complex and 
cirrus. Ovary pretesticular, preequatorial, spherical. Recep- 
taculum seminis absent. Laurer’s canal present. Vitellaria 
lateral, of small follicles, extending from behind acetabulum 
to posterior end, occupying or not posttesticular median field. 
Uterus winding, intercaecal between ovary and acetabulum 
Receptaculum seminis uterinum present. Eggs large, 
numerous. Excretory vesicle stem reaching posterior testis 
and dividing into four longitudinal branches, forming cutane¬ 
ous network and a sinus around each sucker. Parasitic in 
intestine of marsupials and aquatic birds, ducks. 

Type-species ; M. acuminata Johnson, 1913 

68. Mehlisia gatesi Sharma, 1943 
(Eig. 61) 

Syn. Sharmai a gatesi (Sharma, 1943) Yamaguti, 1968 

Specific diagnosis ,—Body 7.8 long, 1.6-1.86 broad, spined 
with thick cuticle. Oral sucker 0.24-0.267 in diameter. 
Acetabulum near oral sucker, 0.826-0.84 in diameter, more 
than three times as large as oral sucker. Average distance 
between two suckers 0.21. / Prephar3aix small; pharynx 
0.16 in diameter; oesophagus absent; caeca simple, narrow, 
reaching posterior end. Gonads occupying middle third of 
body. Testes tandem, median, elongated, quadrangular, 
somewhat sausage-shaped as seen from figure, 0.49-4).8x 
0.39-0.4. Ovary rounded, anterior to testes. Shell gland 
mass posterior to ovary but not anterior as the author men¬ 
tions. Sharma mistook ovary for shell glnad mass. The 
figure shows globular ovary; shell gland mass lies behind it. 

22 
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Uterus coiled, intercaecal. Vitellaria lateral from anterior 
margin of acetabulum to posterior end. Eggs 0.095x0.067. 

Host, —Burmese ducks, Anas boschas. 

Location, —^Intestine. 

Locality, —Burma. 



Fig. 61. Mehlisia gatesi Shanna, 1943. 

Yamaguti (1958) created genus Sharmaia for Mehlesia 
gatesi as Mehlesia is parasitic in Dasyurus viverinus and 
Ornithorynchus anatinus in Australia. It seems that these 
parasites have established themselves in Burmese ducks also. 
Mehlesia gatesi resembles morphologically other species of 
the genus closely, therefore, the genus Sharmaia has been 
dropped. 
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V. Family CATHAEMASIIDAE Fuhrmanii, 1928 

Eohinostomata, Eohinostomatoidae : Elongate distomes 
without head collar and collar spines; exceptionally rudimen¬ 
tary collar with minute spines present in Gathaemasia mehrai 
Wesley, 1940. Testes tandem, lobed, branched or rarely 
entire near posterior extremity or further in front. Cirrus 
sac entirely preacetabular, anterodorsal to acetabulum or 
extending behind it. Genital pore submedian or median, 
preacetabular, behind intestinal bifurcation. Ovary pre- 
testicular, slightly in front of anterior testis. Vitellaria 
confined to lateral fields from behind or level of acetabulum 
or oesophageal region to posterior extremity. Uterus usually 
large, coiled, pretesticular. Eggs numerous, large. Excre¬ 
tory vesicle Y-shaped with stem bifurcating behind or anterior 
to testes. Parasitic in birds. 

Type genus ; Gathaemasia Looss, 1899 

XVni. Subfamily GATHAEMA8IINAE DoUfus, 1960 

Cathaemasiidae : Body elongate, rounded at both ends, 
spinulate. Oesophagus without lateral di^^erticula; caeca 
mth or without outgrowths. Acetabulum nearer middle of 
body than anterior end. Genital pore submedian or median 
between acetabulum and intestinal bifurcation. Testes 
tandem, lobed, branched or rarely entire, near posterior end 
in middle or posterior third. Cirrus sac entirely preaceta¬ 
bular, anterodorsal to acetabulum or extending behind it. 
Vesicula seminalis coiled. Cirrus long, cylln^ical, coUed 
when not protruded. Ovary immediately or some distance 
in front of anterior testis. Uterus intercaecal or overreaching 
caeca laterally. ViteUaria from acetabular level or behind 
acetabulum to posterior end. Parasitic in oesophagus, 
buccal cavity, proventricuius and intestine of birds Ciconi- 
formes, Cuculiformes. 

Genus 32. Gathaemasia Looss, 1899 

Cathaemasiinae : Body elongate, rounded at both ends, 
spinulate, ventrally, flesh-coloured in living condition. 
Acetabulum larger than oral sucker nearer middle of body 
than anterior end. Testes postequatorial near posterior 
extremity, lobed or branched. Cirrus sac entierely pre¬ 
acetabular. Ovary median, rounded or transversally oval 
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just in front of anterior testis. Recepataculum seminis usually 
present. Eggs numerous, large, embryonated with oculate 
miracidia. Excretory vesicle Y-shaped with short stem 
and long cornua, with or without lateral branches; excretory 
pore terminal. Parasitic in Ciconiformes and Cuculiformes. 

Type -species : G. Mans (Rud., 1809) Looss, 1899 


Key to Indian species of Gathaemasia 

1. Rudimentary collar with small spines 

present. . G. mehrai Wesley, 1940 

Collar and collar spines absent; ratio of 
suckers 3 : 4 or 9 : 14 . ... 2 

2. Testes deeply lobed. . (7. Wesley, 1940 

Testes branched ... . C. indicus Wesley, 1940 

69. Gathaemasia orientalis Wesley, 1940 

(Eig. 52) 

Specific diagnosis, —Body 7-13x2.5-3.95 maximum breadth 
in posterior third of body. Collar absent. Oral sucker 
0.8 X 0.9. Acetabulum 1.2 in diameter. Ratio of suckers 
about 3:4. Prepharynx 0.35x0.56; pharynx 0.55 in dia¬ 
meter; oesophagus moderately long with wavy outline, 
1.6 X 0.3. Caeca slightly undulating without outgrowths, 
terminating 0.2 in front of posterior end. Testes nearly 
equal, broader than long, deeply lobed with 4-5 prominent 
rounded or ovoid lobes, 1.25x1.625. Cirrus sac thin walled, 
subpherical, 0.7 X 0.675, median, 0.5 behind intestinal bifurca¬ 
tion. Cirrus 0.75 long, 0.166 broad. Genital pore median 
at half way between intestinal bifurcation and acetabulum. 
Ovary small, rounded or oval, median or slightly dextral, a 
little in front of anterior testis. Receptaculum seminis small, 
subspherical, 0.35x0.25. Metraterm present. Vitellaria of 
restricted extent, confined to lateral edges, commencing a 
little behind acetabulum. Eggs oval, 0.096x0.04. 

Host, —^White necked stork, Dissura episcopa episcopa. 
Location, —Oesophagus. 

Locality ,—^Allahabad, TJ.P. 
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Fig. 52. Cathaem'J^in orieniuHfi Wesley, 1940. Ventral view. 

70. Cathaemasia indicusf Wesley, 1940 

(Fig. 53) 

Specific diagnosis ,—Body elongated with rounded ends, 
pinkish, 8,9-10.9x3.2-3,95 maximum breadth just behind 
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Fig. 53. Gathaemasia indicus Wesley, 1940. Ventral vie\ 5 ^. 

acetabulum. Collar and collar spines absent. Oral sucker 
0.85x0.95. Acetabulum 1.4 in diameter, at about one third 
body length from anterior end. Ratio in size of suckers 
9 : 14. Prepharynx 0.1 long, 0.4 broad; pharynx 0.45 in 
diameter; oesophagus with wavy outline 1.0X0.35. Caeca 
with small outgrowths terminate 0.2 in front of hinder end. 
Testes more or less deeply branched, 0.8 X 1.4 and 1.1 res¬ 
pectively. Cirrus sac pear-shaped, 1.4x0.65, obliquely 
median, 3.5 behind intestinal bifurcation. Cirrus conical, 
0.45 X 0.275. Genital pore nearer intestinal bifurcation. Ovary 
oval or oblong, 0.55x0.33, median. Receptaculum seminis 
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0.6x0.33, spherical. Metraterm present. Eggs 0.066-0.08 X 
0.026-0.04, with miracidia. 

Host,—Ibis leucocephalus leucocephalus (Painted stork). 

Location, —^Buccal cavity, nasal cavity, oesophagus, proven- 
triculus. 

Locality, —^Allahabad and other places in U.P. 

71. Gathaemasia mehrai Wesley, 1940 

(Fig. 64) 

Specific diagnosis. —Size 7.0-9.2X3.0-3.6 maximum breadth 
at about two third length from anterior end. Rudimentary 
collar with 12 spines on each side present. Collar spines 
0.048x0.016. Cutaneous spines present instead of scales, 
0.04x0.012. Oral sucker 0.7 in diameter. Acetabulum 1.0 
in diameter. Ratio in size of suckers 7 : 10. Prepharynx 
0.2 X 0.3. Pharynx 0.6 in diameter. Testes 0.9 X 1.26, deeply 
lobed, number of lobes larger than in C, orientalis, but not 
branched. Cirrus sac oval, 0.6 X 0.6. Ovary oval, 0.38 X 0.26, 
closely in front of anterior testis. Eggs 0.066-0.076 X 
0.03-0.032 with miracidia. 

Host, —^Indian Black Ibis, Pseudihis papilosus. 

Location, —Oesophagus and small intestine. 

Locality, —^Allahabad, U.P. 

VI. Family EASCIOLIDAE Railliet, 1896 

Syn. Faciolopsidsie Odhner, 1926 
Brachyoladiidae Faust, 1929 

Echinostomata, Echinostomatoidea : Large or very large 
distomes, flat, spinuous or nonspinuous with closely approxi¬ 
mated suckers. Caeca long, simple or dendritic with numerous 
lateral diverticula having secondary and tertiary branches. 
Testes much branched except in Protofasciola. Cirrus sac 
present. Genital pore preacetabular. Ovary branched 
except in Protofasciola. Laurer’s canal present. Receptacu- 
lum seminis absent. Vitellaria lateral, profusely developed, 
confluent posteriorly. Uterus preovarian, with relatively a 
few coils. Eggs large, thin walled, moderate in number. 
Excretory vesicle tubular, with main canals much branched. 
Parasitic in mammals. 

Type genus : Fasciola Linnaeus, 1768 
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Fig. 64. Gathuemasia mehrai Wesley, 1940 (Ventral view) and its 
anterior end showing collar with spines. 


Key to .subfamilies of FASCIOLIDAE 


1. Caeca simple. 
Caeca dendritic. 

2, Testes entire. 
Testes branched. 


2 

FASOIOLINAE Stiles and 
Hassaa, 1898 
PROTOFASOTOLINAE 

Skrajabin, 1948 
FASOIOLOPSINAE Odhner, 

1910 


XIX. Subfamily FASOIOLINAE Stiles and Hassall, 1898 

Fasciolidae : Body very large, broad, oval or foliate, with 
or without cephalic cone. Oral sucker and pharynx small. 
Caeca long, dendritic, reaching posterior extremity. Aceta¬ 
bulum small, close to anterior extremity. Testes diagonal 
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or tandem, profusely branched. Cirrus sac anterodorsal to 
acetabulum. Genital pore postbifurcal. Ovary submedian, 
dextral, branched. Receptaculum seminis absent. Vitellaria 
in lateral fields, dorsal and ventral to caeca or confined to 
ventral area. Uterus coiled between ovary and acetabulum. 
Excretory vesicle long with numerous anastomosing branches 
and subcutaneous network. 

Genus 33. Fa£»ciola Linnaeus, 1768 
Syn. Cladocoelium Dujardin, 1846 

Pasoiolinae : Body large, broad, flat, foliate, with cephalic 
cone. Cuticle with scale-like spines. Oral sucker sub¬ 
terminal. Prepharynx short; pharynx well developed. Oeso¬ 
phagus short; caeca long, reaching posterior end, provided 
with numerous long, dendritic outer branches, and fewer 
shorter inner branches. Acetabulum at base of cephalic 
cone, larger than oral sucker. Testis profusely branched, 
diagnoal or tandem occupying greater part of postovarian 
intervitellarian field. Cirrus sac anterodorsal to acetabulum. 
Genital pore median, near intestinal bifurcation or midway 
between it and acetabulum. Ovary much branched, pre- 
teatioular, to right side. Receptaculum seminis absent. 
Laurer^s canal present. Vitelline follicles filling up all 
available space in lateral fields both dorsally and ventrally 
to caeca from acetabulum or base of cephalic cone to posterior 
extremity. Uterus coiled in rosette-shaped from between 
ovary and acetabulum. Excretory vesicle long, slender with 
numerous lateral branches, dorsal and ventral subcutaneous 
network. Eggs large. Parasitic in bile ducts of herbivorous 
mammals and man. 

Type -species : F hepatica Linnaeus, 1758 
Key to species of Fasciola 

1. Body almost • round F.jackaoni (Cobbold, 1869) 

Body elongate. 2 

2. Shoulders indistinct; caeca diverticu- 

lated mternaliy . F. gigantica Cobbeld, 1856 

Shoulders distinct; caeca not diverti- 
culated internally F, hepatica Linnaeus, 1768 

72. Fasfciola hepatica Linnaeus, 1758 

Syn. Distoma hepaticum Linnaeus, 1768 
Distomum hepaticum Retzius, 1786 
Cladocoelium hepaticum (Linn., 1768) Stossich, 1892 


23 
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Specific diagnosis, —Bodj^ oval or foliate, flattened, with 
conical cephalic cone and distinct shoulders. Length 18-40. 
Breadth 4-13. Cephalic cone 3-5 long, marked off from the 
body by prominent shoulders; covered with scales. Caeca 
profusely branched only on the outer side. Acetabulum^ 
larger than oral sucker, 1.6. Oral sucker 1.0. Genital pore 
median, midway between intestinal bifurcation and aceta¬ 
bulum. Testes much branched. Cirrus sac thin walled. 
Ovary much branched, to right side in front of testes. Vitella- 
ria filling up all available space between caecal ramifications 
laterally. Uterus in ascending limb only forming a rosette¬ 
like cluster of coils between ovary and acetabulum. Eggs 
0.13-0.15x0.06-0.09. 

Host. —Sheep, goat, cattle, camel, horse, rarely man. 

Location. —Bile ducts. 

Locality. —Burma, Sri Lanka, U.P., Himalayas. Almost 
cosmopolitan. 

Intermediate host. —Snails of the genus Lymnea, the most 
widely distributed snail, Lymnea truncatula. 


73. Fasciola gigantica Cobbold, 1856 
(Fig. 55) 

Syn. Distoma giganteum Diesing, 1858 

Cladocoelium giganteum Stossich, 1892 
Fasciola indica Varma, 1953 

Specific diagnosis. —Body larger, more elongated, elliptical, 
flattened, of typical shape with relatively shorter cephalic 
cone than iiv F hepatica. Length 25-75. Breadth 3-12. 
Caeca also branched internally. Acetabulum larger than in 
F hepatica, 1.5-2.0 in diameter. Caeca cover a length of 
11.28. Eggs larger, 0.125-0.19x0.06-0.12. 

Host. —Cattle, buffalo, sheep, goat, camel, horse, man. 

Location. —Bile ducts and liver. 

Locality. —^Throughout India, Panjab, U.P., Hyderabad, 
Deccan, Bombay; Burma; South Africa. 

Intermediate Host.—Lymnea acuminata in India; Lymnea 
natalensis and Physopsis africana in South Africa. 
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Fig. 66. Fasciola giganiica Cobbolcl, 1826 tiiid ifs -i p-r ( inn. 

74. Fasciola jacksoni Cobbold, ISGO 

(Fig. 56) 

Syn. Cladocoelium elephantia Diesing, 1858 

Fasciola jackaoni (Cobbold, 1809) Bhalorao, 1933 

Specific diagnosis .—Body pinkish, but olive green when 
filled with bile, round when flattened or somewhat pear- 
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shaped; cephalic end distinctly set off with well defined 
shoulders in some, in others with pear-shaped body cephalic 
end ill defined and shoulders indistinct or absent. Length 
12-14, breadth 9-12.5. Spines in transverse rows over whole 
body. Oral sucker 0.52-0.64x0.33-43. Acetaboulum 
1.8-1.41x0.97-1.07 with triangular cavity. Pharynx 0.38- 



Fig. 56. Fascwla Jacksoni (Cobbold, 1859). Dorsal view. 


0.52x0.22-0.38. Oesophagus very short; caeca branched 
externally and internally, branches on outer side more pro¬ 
fuse. Cirrus sac pyriform, large, anterior to acetabulum, 
0.73x0.56. Cirrus very long. Ovary branched, to right 
side, Vitellaria very extensive, occupying two thirds of body. 
Uterus comparatively small. Eggs 0.11-0.125x0.05-0.075. 

Host ,—Indian elephant, Elephas indicus. 

Location .—Bile ducts, liver, duodenum. 

Locality. —Burma, Kapurthala, Assam, Madras, 
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XX. Subfamily FA8GI0L0PSINAE Odhner, 1910 

Fasciolida 3 : Body large to medium sized, fusiform or 
linguiform, without cephalic cone. Oral sucker and pharynx 
small; oesophagus short; caeca simple, reaching near posterior 
end. Acetabulum much larger than oral sucker, near anterior 
extremity. Testes tandem, much branched. Cirrus sac 
long, cylindrical, extending far behind acetabulum, pre- 
acetabular in Parafasciolopsis. Genital pore immediately 
preacetabular or postbifurcal. Ovary median or submedian, 
equatorial or preequatorial, branched. Receptaculum seniinis 
absent. Vitellaria confined to lateral fields along whole 
length of caeca. Uterus long or short, preovarian. 

Genus 34. Fas»ciolops»is Looss, 1899 

Fasciolopsfnae : Body thick, fleshy, lanceolate or lingui¬ 
form without cephalic cone, spinulate. Acetabulum strongly 
muscular, produced backward, much larger than oral sucker, 
close to anterior end. Prepharynx short; pahrynx globular; 
oesophagus very short; caeca long, unbranched, sinuous, 
reaching posterior extremity. Testes with numerous digiti- 
form branches, tandem, postequatorial. Cirrus sac very long, 
cylindrical, extending in median line far behind acetabulum, 
enclosing coiled tubular seminal vesicle in its greater posterior 
part, pars prostatica and finely spinose cirrus. Genital pore 
immediately preacetabular. Ovary branched, submecfian, 
equatorial. Vitelline follicles small, extending in extra- 
caecal lateral fields both dorsally and ventrally. Uterus 
coiled transversely, interacaecal, preovarian. Eggs very 
large, numerous. Excretory stem with numerous branches. 
Parasitic in intestine of mammals. 

Type -species : F buski (Lankester, 1857) Looss, 1899 

75. Fasciolopsiis bus»ki (Lankester, 1857) Looss, 1899 

(Fig. 57) 

Syn. Diatomum buaki Lankester, 1867 
Diatomum craaaum Busk, 1869 
Diatomum rathouiai (Poirier, 1887) Ward, 1903 

Specific diagnosis ,—Body pinkish creamy when fresh, 
broadly ovate, elliptical or linguiform with rounded posterior 
end, 2.0-7.5 cms. or 55 mm. long, 8-20 mm. broad, spinose. 
Acetabulum 2-3 in diameter, produced posteriorly into sac- 
like prolongation. Oral sucker 0.5-0.7 in diameter. Ratio 
of suckers 1 : 3.2 or 3.4. Prepharynx very short; pharynx 
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240-670/^ in diameter; oesophagus absent or exceedingly 
short; caeca simple, unbranched, extending from pharynx 
to subcaudal region in zigzag manner. Cirrus sac sinuous, 
not straight, 8.5x700/^. Ovary divided into three main 
branches, much subdivided further. Mehlis’ gland median, 
behind ovary, equatorial. Eggs (J. 12-0.16 X O’.08-0.095. 



Fig. 57. Fasciolopsis buski (Lankester, 1857) Looss, 1899. 

Host, —^Pig, man. 

Location, —^Intestine. 

Locality, —^India, Assam, Bengal, Bihar, Orissa and Madras. 
Indo China, China, Thailand, Malaya States. 
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Intermediate Host ,—According to Buckley (1930) the 
intermediate host in Assam is Segmentina trockoidens. The 
metacercariae are known to deposit on the water nuts, 
Singhara. 

B. Superfamily HAPLOPROIDEA Nicoll, 1935 emend. 

DoUfus, 1952 emend. Mehra, 1961 

Eohinostomata : Intestinal caeca double or single. Genital 
pore preacetabuJar. Testes double or single. Cirrus sac 
absent. Vesicula seminalis free. Hermaphroditic duct 
rudimentary or well developed. Hermaphroditic sac absent 
or present. Excretory vesicle Y-shaped, tubular or saccular. 
Eggs usually contain miracidia. Cercariae distomate, single- 
tailed, possessing lateral caudal finger-like lobes or paired 
lateral caudal fins, developing in sporocysts or rediae in 
marine snails and encypt in the open; second intermediate 
host absent in the life cycle. Parasitic in marine or fresh 
water fishes. 

Key to Indian families of HAPLOPOROIDEA 

Acetabulum large; hermaphroditic sac 
absent. . . Haplosplanohnioab 

Pocho, 1926 

Acetabulum small; hermaphroditic sac 
present Haploporidab Nicoll, 1914 

VII. Family HAPLOSPLANCHNIDAE Poche, 1925 

Eohino-stomata, Haploporoidea : Body small. Acetabulum 
large. Oral sucker and pharynx well developed. Caecum 
single. Testis single in hindbody. Cirrus sac absent. 
Hermaphroditic sac absent. Vesicula seminalis free in paren¬ 
chyma. Hermaphroditic duct (genital sinus) tabular. Genital 
pore median, preacetabuJar. Ovary pretesticular. Recepta- 
culum seminis present. Vitellaria lateral, much reduced or 
well developed, consisting of a few or many follicles. Uterus 
coiled, pretesticular. Eggs large, containing oculate miracidia. 
Cercariae possess lateral, finger-like caudal lobes, developing 
in marine snails, encyst in the open on vegetation, Meta¬ 
cercariae eaten by herbivorous fishes. 

T 3 ^e genus : Haplosplanchnus Looss, 1902 

Subfamilies HaplosplancKninae Skrjabin et Guschanskaja, 
1955 and Schikhobalotrematinae Skrjabin et Guschanskaja, 
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1955 are dropped. We agree with Skrjabin and Guschanskaja 
(1955) in considering the genus Laruea Srivastava, 1939 to 
be synonymous to Haplosplanchnus Looss, 1902. We maintain 
only two genera under Haplosplanchnidae, Haplosplanchnus 
Looss, 1902 and Haplosplanchnoides Nahas and Cable, 1964. 

Sogandares and Sogandares (1961) reduced the genera 
Schihhohalotrema and Laruea to subgenera in the genus 
Haplosplanchnus. We accept the former as a subgenus, 
but the latter is merged in the genus Haplosplanchnus as 
done by Skrjabin and Guschanskaja (1955). 

Genus 35. Haplosplanchnus Looss, 1902 
Syn. Laruea Srivastava, 1939 

Haplosplanchnidae : Body elongated, fusiform, pyriform 
or Y-shaped with unequal arms, narrow posteriorly with 
semispiral posterior end. Cuticule aspinose. Acetabulum 
preequatorial or equatorial (postequatorial in the genus 
Haplosplanchnoides). Oral sucker terminal or sub terminal. 
Prepharynx small; pharynx well developed; oesophagus 
short; caecum single. Testis single in posterior half of body. 
Seminal vesicle tubular; pars prostatica surrounded by 
prostate cells, opening into genital sinus. Genital pore 
median or submedian. Vitellaria varying in length antero¬ 
lateral to testis or lateral extending from level of pharynx or 
acetabulum to posterior extremity. Uterus pretesticular. 
Excretory pore dorso-terminal. Excretory vesicle Y-shaped, 
stem reaching testis, arms extending to anterior extremity. 
Parasitic in intestine of marine fishes. 

Type-species : H.pachysomus (Eysenhardt, 1829) Looss, 1902 
Key to genera of HAPLOSPLANCHNIDAE 

Acetabulxim in front of gonads., Haplosplanchns Looss, 1902 

Acetabulum behind gonads, near pos¬ 
terior end Haplosplanchnoides Nabhas 

and Cable, 1964 

Key to suhgenera of Haplos»planchnui$ Looss, 1902 

Vitellaria extensive SchikhobaZotrema (Skrjabin 

and Guschanskaja) Sogan- 
dares, & Segandares 1961. 

Vitellaria slightly developed anterior 
to tastis behind acetabulum. Haplosplanchnus (Looss, 

1902) Sogandares & Sogan¬ 
dares, 1961 
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Key to Indian species of Haplosplanchnug 

Body roughly Y-shaped with unequal 
arms and broad stem with aemispiral 

end.. Haplosplanchnus (H.) cau- 

data (Srivfistava, 1939) 
Skrjalin and Qusohsmskaja, 
1965. 

Body not Y-shaped with broad stem 
with semispiral end. Haplosplanchnus {H.) pa- 

chysomus (Eysenhardt, 
1829) Looss, 1902. 

76, Haplosplanchnus (Haplosplanchnus) pachysemus 

(Eysenhardt, 1829) Looss, 1902 
(Fig. 68) 

Syn. Distomum pachysoma Eysenhardt^ 1829 

Podocotyle pachysolomum, (Eysenhardt, 1829) 

Stossioh. 1898 ; 

Haplosplanchnus purii Srivastava. 1939 

Specific diagnosis, —^Body smooth, varying in spahe, roughly 
triangular or somewhat paar-shaped, 1.6-2.3x0.54-1.2 maxi¬ 
mum breadth across acetabulum. Oral sucker 0.08-0.22 x 
0.25-0.34. Prepharynx small, narrow; pharynx 0.07-0.1 X 
0.08-0.14; oesophagus 0.12-0.18x0.08-0.12; caecum 0.5-0.9 
in length. Acetabulum bowl-shaped, muscular, 0.22-0.34 X 
0.22-0.38, at junction of first and second third of body. 
Testis ovoid, 0.2-0.3x0.18-0.28, near hinder end. Vesicula 
seminalis narrow, tubular and sinuous. Pars prostatica 
small, surrounded by prostate cells. Genital sinus deep, 
narrow. Genital pore half way between oral sucker and 
acetabulum. Ovary 0.18-0.28 in diameter, obliquely in firont 
of testis. ReceptacuJum seminis small, 0.12-0.22x0.12-0.16. 
Shell gland complex between receptaculum seminis and testis. 
Vitellarium according to Srivastava scyth-shaped, 0.15-0.43 X 
0.04-0.09 is probably due to fixation and fiattening. It is 
really not a compact organ, but consists of separate follicles 
laterally situated between testis and end of caecum as in 
the genus. Uterus large, pretesticular, occupying entire 
space between acetabulum, caecum and ovary. Eggs 
numerous, containing oculate miracidia, 0.049-0.068 X 
0.023-0.034. 

Host.—Mugil waigiensis Quoy and Gaim. 

Location. —^Intestine. 

Locality. —^Puri and Karachi, Bay of Bengal and Arabian Sea. 
24 
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Fig. 68. Haplosplanchmus (Haplosplanckniis) pachysomus (Eysen- 
hardt, 1829) Looss, 1902. 

Skrjabin and Guschanskaja (1955) who have provided data 
on this species give a figure in which the vitellarium of one 
side is shown as follicular of discrete follicles occupying almost 
the same position as shown by Srivastava in his figure of the 
species. Fischthal and Kuntz (1963) have recorded this 
species from Egypt in Mugil cephalus and M ramada (Mugili- 
dae). Yamaguti (1934) recorded it from an inland sea in 
Japan. So this species has wide distribution from the 
Mediterranean to the inland sea in Japan. 
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77. Haplosfplaachaus (Haplosplanchnus^) caudata 

(Srivastava, 1939) Skrjabin & Guschanskaja, 1955 

(Fig. 59) 

Syn. Laruea caudata Srivastava, 1939 

Specific diagnosis .—Body plump, smooth, light brown in 
living state, roughly Y-shaped with unequal arms, broad 
anteriorly behind genital pore, narrow posteriorly with semi- 
spiral posterior end, 3.6-3.8 long from oral extremity to hinder 
end and 1.2-1.4 from genital pore to acetabular end in perma- 



Fig, 69. Haplosplanchnus (H.) caudata (Srivastava, 1939). 
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nent mounts. Oral sucker transversely oval, 0.2-0.24 X 
0.28-0.35. Acetabulum long, club-shaped, tubular, 0.96-1.8 
X 0.32^.54, situated in the longer arm of Y-shaped body. 
Prepharynx small; pharynx 0.12x0.14-0.16; oesophagus 
0.32-0.51, caecum 0.4-0.8x0.14-0.16. Testis oval 0.44A).54x 
0.32-0.4 slightly behind anterior half of body, much in front 
of posterior extremity. Vesicula seminalis long, tubular, 
sinuous; pars prostatica elongated oval, surrounded by pro¬ 
state cells. Genital sinus tubular. Genital pore at the 
bifurcation of the Y Ovary spherical, 0.18-0.28, obliquely 
in front of testis. Recaptabulum seminis 0.16-0.4x0.2-0.5, 
pretesticular. Laurer’s canal small, arises from duct of 
receptaculum seminis. Shell gland mass diffuse between 
receptaculum seminis and ovary. Vitellaria slightly deve- 
lopad, of long follicles confined to space between testis and 
ovary, end of caecum and right bodywall. Uterus coiled 
between testis and acetabulum. Eggs numerous, contain 
oculate miracidia, 0.038-0.04x0.019-0.023. Excretory vesicle 
Y-shaped with short stem and long cornua. 

Host.—Mugil waigiensis Quoy and Gaim. 

Location. —Intestine. 

Locality. —Puri, Bay of Bengal. 

VIII. Family HAPLOPORIDAE Nicoll, 1914 

Syn. Waretrematidae Srivastava, 1939 
Megasolenidae Yamaguti, 1942 
Megasolenidae Skrjabin, 1942 

Echinostomata, Haploperoidea : Body very small, small or 
medium sized, rather plump or elongate, spined or unspined. 
Oral sucker terminal or subterminal with or without a dorsal 
semicircular crown of prominent papillae. Prepharynx 
present; pharynx well developed; oesophagus moderately long 
or long; caeca short to long. Acetabulum preqeuatorial, 
rather small. Testes single or double, postacetabular. Vesi¬ 
cula seminalis externa present. Hermaphroditic sac con¬ 
taining vesicula seminalis interna or the latter with prosta¬ 
tic complex, ductus ejaculatorius, hermaphroditic duct and 
metraterm present. Cirrus sac absent. Genital pore 
median or submedian, preacetabidar. Ovary pretesticular 
or in level with testis, usually posterodorsal to acetabulum. 
Receptaculum seminis present or absent. Laurer’s canal 
present. Vitellaria composed of paired compact lobes or 
branches behind or beside ovary or posterior, lateral, some- 
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times more extensive consisting of follicles or tubular acini. 
Uterus coiled, extending behind testes or preovarian. Eggs 
large or medium sized, usually containing miracidia. Excre¬ 
tory vesicle tubular, saccular or Y-shaped. Parasitic in 
marine or fresh water fishes. 

Type genus : Haploporus Looss, 1902 

XXI. Subfamily W ABET EE MAT IN AE Belouss, 1954* 

Syn. Grassetromatinske Skrjabin, 1942 
Waretrematina© Yamaguti, 1968 

Haploporidae : Body small, elongate, spined or unspined. 
Eye spots usually absent. Oral sucker terminal or sub- 
terminal, with or without a dorsal semicircular crown of 
conical papillae. Acetabulum preequatorial, small, nearly 
as large or larger than oral sucker. Prephar 3 nix and phr 3 mx 
well developed; oesophagus moderately long or long, bifurcat¬ 
ing behind acetabulum; caeca of varying length usually short, 
terminating in front of ovary (y\Iaretrema) or at level of 
hinder margin of ovary {SkrjMnolecithum Belouss). Genital 
pore median or submedian, preacetabular or between pharynx 
and acetabulum. Testes single or double, postequtatorial. 
Cirrus sac absent. Vesicula seminalis externa present. 
Hermaphroditic sac containing vesicula seminalis interna, 
prostatic complex, ductus ejaculatorius, ductus hermaphro- 
diticus and metraterm present. Ovary pretest!cular. Recep- 
taculum seminis present or absent. Laurer’s canal prscnt. 
Uterus coiled, preovarian, between ovary and hermaphroditic 
sac. Vitellaria postacetabular, lateral, consisting of tubular 
acini or follicular, sometimes extending into acetabular 
region. Excretory vesicle Y-shpaed. Parasitic in marine 
and fresh water fishes. 

Genus 36. Waretrema Srivastava, 1939 

Waretrematinae: Body fusiform, medium sized, spined 
anteriorly. Oral sucker with a dorsal crown of six prominent 
conical papillae. Acetabulum near anterior end. Prepharynx 
moderately long; pharynx well developed; oesophagus long; 
caeca short, terminating in front of ovary. Genital pore 
median, preacetabular. Testis single, a little in front of 
posterior extremity. Vesicula seminalis externa present. 
Hermaphroditic sac elongated, extending to acetabular zone. 

♦Authorship of the subfamily should go to Srivastava (1939) accor¬ 
ding to rules.— Ed, 
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Ovary submedian, pretesticlular or in level with testis. 
Laurer’s canal and receptaculum seminis present. Vitellaria 
composed of tubular acini or lobes confined to posterior half 
of body. Uterus preovarian. Eggs not numerous, medium 
sized, thin shelled. Excretory vesicle Y-shaped. Parastic 
in marine fishes. 

Type-species : W piscicola Srivastava, 1939 


78. Waretrema piscicola Srivastava, 1939 

(Fig. 60) 

Specific diagnosis .—Body fusiform, 2.24-5.36x0.48-0.94 
maximum breadth at about middle, with feebly developed 
cutaneous gland cells and minute spines. Oral sucker 
0.15-0.3 in diameter, with a crown of six prominent conical 
dorsal papillae. Acetabulum 0.24-0.4 in diameter, at end 
of fibrst third or quarter body length. Ratio of suckers 2 : 3 
or 3 : 4. Prepharynx 0.1-0.3 long, tubular; pharynx 0.1-0.2 
in diameter; oesophagus 0.3-1.5 long; caeca short, saccular, 
0.54-1.2x0.14-0.24, terminating a little in front of testis 
or up to its middle. Testis 0.32-0.68x0.2-0.38. Vesicula 
seminalis externa 0.16-0.4x0.1-0.6, extending to level of 
intestinal bifurcation. Vesicula seminalis interna 0.16-0.4 x 
0.1-0.16. Pars prostatica small, tubular, coiled 0.15-0.24 x 
0.01-0.015. Metratern 0.25-0.5x0.04-0.08. Pars prestatica 
opens into metraterm through small ductus ejaculatorius. 
Hermaphroditic sac 0.54-0.9x0.16-0.18, to right side of 
acetabulum and extending behind it. Ovary spherical or 
oval, 0.08-0.14x0.12-0.18, a little dextral, close in front of 
testis or in level with its anterior margin. Receptaculum 
seminis 0.4-0.46x0.1-0.12, usually median, equatorial. Vitel¬ 
laria composed of ten elongated, spindle-shaped lobes, in 
equal numbers both in front and behind testis, extending 
anteriorly to anterior margin of receptaculum seminis and 
posteriorly to last third of post-testicidar space or to almost 
hinder end. Eggs thin shelled, moderate in number, 
0.05-0.07x0.038-0.05. 


Host.—Mugil waigiensis Quoy and Gaim. 
Location. —^Intestine. 

Locality. —-Karachi, Arabian Sea. 
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Fig. 60. Waretrema piacicola Srivastava, 1939. 

II. Suborder PARAMPHISTOMATA Szidat, 1936 

Fasciolatoidea : Amphistomate or monostomate. Aceta¬ 
bulum near posterior extremity when present. Genital pore 
ventral, near anterior extremity. Cirrus sac present or 
absent. Cercariae amphistomate or monostomate \^ithout 
penetration glands, with heavily pigmented body and two 
or three eye spots. Cercariae develop in rediae devoid of 
collar and usually ambulatory appendages, emerge in snail 
host before completing growth and encyst in the open. Two 
host life cycle. 
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Key to superfamilies of PARAMPHISTOMATA 

Pharynx present, often replacing oral 
sucker; two caudal excretory canals 
in cercaria long, first separate 
throughout the length of tail with 
lateral openings near end; eggs with¬ 
out polar filaments Paramphistomoidea Stiles 

and Goldberger*, 1910 

Pharynx absent; two caudal canals in 
cercaria running in part of length of 
tail with lateral openings some dis¬ 
tance behind the base; eggs with polar 

filaments. Notoooty^loidba La Rue, 

1957 

0. Supsrfamily PARAMPHISTOMOIDEA Stiles and 

Groldberger* 1910 

Paramphistomata : Cercariae amphistomate or monosto- 
mate. Pharynx present, often replacing oral sucker. Excre¬ 
tory vesicle saccular or tubular. Two caudal canals in 
cercaria long, separate first throughout the length of tail 
with lateral openings near end and then become fused to form 
the single canal. Protonephridia stenostomate. Eggs medium 
sized to large without polar filaments. Parasitic ill vertebrates 
mostly terrestrial and fresh water. 

IX. Family PARAMPHISTOMIDAE Fischoeder, 1901 

Paramphistomoidea : Body thick, elongate, conical, oval, 
sub cylindrical or elliptical, smooth or papillated, exceptionally 
spined with a few rows of minute spines aJnteriorly. Ventral 
sac present or absent. Acetabulum terminal or subterminal, 
occasionally almost ventral. Oral sucker terminal or sub- 
terminal, with or without diverticula. Oesophagus with or 
without muscular bulb posteriorly. Caeca simple, more or 
less sinuous, terminating usually near posterior end, occa¬ 
sionally considerably in front of it. Genital pore anterior, 
midventral. with or without genital sucker. Testes usually 
in middle third of body, exceptionally single. Vesicula 
seminalis present. Pars musculosa sometimes present. 
Cirrus sac or hermaphroditic sac present. Vitellaria follicular 
or acinous, lateral. Uterus coiled mostly intercaecal. Eggs 
without filament. Excretory vesicle posterior, exceptionally 
equatorial, intertesticular; saccular or tubular with postero- 


* The superfamily authorship should go to Fischoeder Cl901). — Ed, 
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dorsal or dorsal aperture. Lymph, system present. Parasitic 
in vertebrates. 

Type genus : Paramphistomum Fischoeder, 1901 
Key to Indian subfamilies of PARAMPHISTOMIDAE 

1. Parasitic in warm blooded vertebrates 2 
Parasitic in cold blooded vertebrates. 6 

2. Ventral sac present; Parasitic in 

mammals OASTROTHYLAOIN AE 

Stiles and Qoldberger, 1910 
Ventral sac absent. 3 

3. Body usually flattened, divided into 

anterior and posterior portions; para- 

tic in mammals QASTRODISOINAE Mon- 

ticelli 1892 

Excretory vesicle equatorial, intertes- 
ticular; parasitic in marine mammals SOLENOROHIINAE 

Hilmy, 1949 

Extretory vesicle posterior, post- 
testicular; parasitic in vertebrates 
other than marine mamnaals. 4 

4. Acetabulum divided into two parts, 

posterior with a projection on each 
side; paimsitic in birds exceptionally 

in reptUea. Z'YQQOOTTLINAE Ward. 

1917 

Acetabulum not divided into two 
parts and without projection on each 
side ... 5 

6. Oral sucker (Pharynx) without paired 
diverticula; cirrus sac absent; para¬ 
sitic in mammals. PARAMPHISTOMINAE 

Fischoeder, 1901 

Oral sucker (phaiynx) constricted at 
about middle, with paired pouch¬ 
like diverticula; cirrus S6U} abssnt; 

parasitic in mammals. PSEUDODISCINAE 

N&smark, 1937 

Oral sucker (pharynx) with paired 
diverticula; cirrus sac present; geni¬ 
tal sucker usually present; parcisitic 

in mammals. OLADORCHITNAE Liihe, 

1909 

6. Testes usually single, exceptionedly 
double; acetabulum large, usually 
with a central protuberance in the 
form of papilla or sucker; parasitic 

in amphibians, reptiles and Ashes. DIPLODISCINAE Cohn, 

1904 

Testes double; parastic in frogs and 
Ashes. 7 


26 
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7. Testes tandem . 8 

Testes symmetrical 10 

8. Genital papilla stout in genital atrium; 

parasitic in frogs. PSJSUDOCHIORCHIINAE 

Yamaguti, 1968 

Genital papilla absent; parasitic in 
fishes. 9 


9. Genital sucker absent; genital pore 
immediately postbifurcal; oesopha¬ 
geal bulb present. 

Genital pore bifurcal, surrounded by 
muscular disc; oesophageal bulb 
absent. 

10. Body conical; oral diverticula small; 
genital sucker very large; testes 
extracaecal. 

Body elliptical; oral diverticula form¬ 
ing very prominent claviform appen¬ 
dages; genital sucker not large; 
testes intercaecal. 


DAD A YTREMATINAE 
Yamaguti, 1968 


CLEPTODISCINAE 

Skrjabin, 1949 


NJCOLLODISCINAE 

Skrjabin, 1949 


HELOSTOMA TINAE 

Skrjabin, 1949 


XXII. Subfamily PAEAMPHISTOMINAE 
Fischoeder, 1901 


Parampbistomidae ; Body conical, oval, pyriform or ellipti¬ 
cal, exceptionally spined anteriorly. Ventral sac absent. 
Acetabulum ventroterminal. Oral sucker (pharynx) well 
developed without posterior diverticula. Oesophageal bulb 
present or absent. Caeca may reach or may not reach aceta¬ 
bular zone. Testes tandem or diagonal. Vesicula seminalis 
convoluted. Pars musculosa well developed, short or almost 
absent. Pars prostatica distinct or not. Cirrus sac or herma¬ 
phroditic pouch absent. Genital papilla may be present. 
Genital atrium well developed, sometimes large, muscular, 
with or without genital sucker. Ovary submedian or median, 
posterior or posterodorsal to posterior testis. Laurer’s canal 
crossing excretory vesicle or not. Vitellaria lateral, some¬ 
times confluent in front of acetabulum. Uterus winding 
forward, usually dorsal, occasionally lateral to testes. Metra- 
term well differentiated, opening at base of genital atrium 
along with male pore or joining it just before opening. 
Excretory vesicle dorsal anterodorsal or anterior to aceta¬ 
bulum, oponing anterior or posterior to Laurer’s canal. 
Lymph system with a pair of longitudinal trunks. Parasitic 
in arbiodactyle ungulates, exceptionally carnivores. 
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Type genus : Paramphistomum Fischoeder, 1901 


Key to Indian genera of PARAMPHISTOMINAE 


1. Genital sucker well developad. Ootylophoron Stiles and 

Qoldberger, 1910 

Genital pore may be muscular, but 
genital sucker absent ,. 2 


2. Laurer’s canal crossing excretory 
vesicle; body conical or pyriform. 3 

Laurer’s canal not crossing excretory 
vesicle; body subcylindrical, elliptical 
or elongate oval. 4 


3. Genital papilla surrounded by discoid 

muscular calyx 

Genital papilla not surroimded by dis¬ 
coid muscular calyx. 

4. Body elongate elliptical; vitellaria of 

small follicles, meeting behind ovary, 
continuous dorsally in front of aceta¬ 
bulum to genital pore and extending 
to middle of oral sucker. 

Body very much elongated, tapering 
gradually towards anterior end; vitel¬ 
line follicles large, extending from 
level of bifurcal genital pore to 
anterior end of acetabulum. 

Body subcylindrical, tapering towards 
anterior end; vitellaria of elonbated 
follicular masses in 12-14 groups of 
2-20 follicies, from middle of oesopha¬ 
gus to middle of acetabulum; anterior 
region with 5 or 6 rings of spines. 

Body cylindrical to elongate oval, 
slightly curved ventrad; vitellaria 
along caeca as in Paramphistomum: 
spines absent 


Calicophoron Nasmark, 

1937 

Paramphistomum Fisohoe- 
der, 1901 


Paramphistomoides Yama- 
guti, 1958 


Pseudoparamphistoma 

Yamaguti, 1958 


Paramphistomacotyle n.gen. 


Oeylonocotyle N&smark, 

1937 


Genus 37. Paramphistomum Fischoeder, 1901 

Syn. Oigantocotyle Ntlsmark, 1937 

Paramphistominae : Body conical or pyriform, smooth. 
Dorsal line evenly to semicircular or cmved. Acetabulum 
ventro-terminal or terminal; acetabulum index between 
1 :4.4 and 1 : 6 (P. cervi) and 1 : 2.3 (P. explanatum). Oral 
sucker (pharynx) without diverticula. Oesophagus ^vithout 
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oesophageal bulb. Caeca long, sinuous, reaching acetabular 
zone. Testes lobate or rounded, tandem or somewhat dia¬ 
gonal. Seminal vesicule convoluted. Pars musculosa well 
developed. Genital pore may be muscular but not forming 
sucker. Ovary posttesticular. Uterus winding forward in 
median field to testes, ventral to vesicula seminalis. Laurer’s 
canal crossing excretory vesicle. Vitellaria lateral between 
two suckers, extending to acetabular opening. Excretory 
vesicle close to dorsal surface crossed by Laurer’s canal. 
Excretory po^e median or slightly to right, anterior to vesicle. 
Parasitic in stomach, intestine or bile ducts of mammals 

Type -species : P. cervi (Zeder, 1790) Fischoeder, 1901 

Key to suhgenera of Paramphii^tomum 

Body conical. Acetabular index between 

1 : 4.4 and 1 : 6. Tested tendem. Paramphiatomum 

Yamaguti, 1958 

Body conical with large acetabulum of 
modest dimension and acetabular part 
strongly developed. Acetabular index 

1 : 2.3 (1 : 1.6-1.29)., Explanatum Fukui, 1929 

Key to Indian species of suhgenus Parampbis^tomum 

Oral sucker (pharynx) small, in relation 
to length of body 1 : 10.6 provided with 
small internal papillae. Acetabular 

index 1 : 4.4 (1 : 4.8-1 : 6.6). P. cervi (Zeder, 1790) 

Oral sucker (pharynx) large, in relation 
to length of body 1.5 ; 6.9, provided 
with gigantic internal papillae. Aceta¬ 
bular index 1 ; 3.1 (1 : 4.0-1 ; 5.0). P. gotoi Fukui, 1922 

79. Paramphiistomuiii cervi (Zeder, 1790) 

Fischoeder, 1901 

(Fig. 61) 

Syn. Fiatucaria cervi Zeder, 1790 

Paramphiatomum indicum (Stiles and Goldberger, 1910) 
Maplestone, 1923 

Specific diagnosis, —Body conical, 5-12 long, 2-3 maximum 
breadth, concave ventrally and convex dorsally, surface 
coarsely wrinkled, sometimes anteriorly provided with papillae 
more numerous in circumoral region. Oral sucker with or 
without small papillae. Acetabulum terminal, 2.0 in diameter, 
aperture ventroterminal; acetabular index between 1 ; 4.4 
and 1:6. Genital pore median, opposite or a little behind 
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Fig. 61. Anatomy of Paramphistomum cervi (Zeder, 1970) from a 
median sagittal section. After N&smark, 1937 and entire 
specimen. 

gut-fork, at one third anterior length. Pharynx (oral sucker) 
0.84 long, in relation to length of body 1 : 10.6. Oesophagus 
small, 0.775 long; caeca convoluted, sometimes straight, 
ending dorsal to acetabulum or to its middle. Testes lobed 
occasionally lobed, tandem somewhat obliquely behind the 
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other, slightly on opposite sides of middle line; total form 
oval, sometimes compressed, wedge-like, 1.6 long and 2 in 
dorsoventral direction (1.0-2.0 and 2.0-3.5 respectively). 
Vesicula seminalis and pars musculosa much coiled; pars 
prostatica short, almost straight. Genital atrium of Gracile 
type. Ovary close behind base of acetabulum, dextral or 
sinistral. Laurer’s canal crosses excretory vesicle, opening 
1.2 behind excretory pore. Uterus ventral to shell gland, 
wavy in front and dorsal to testes, ventral to vesicula seminalis 
and pars musculose. Vitellaria from hinder end of oral 
sucker or genital pore to blind ends of caeca or acetabular 
aperture. Eggs 0.148x0.077 (0.145-0.156x0.075-0.082;. 

Host. —Sheep, goat, cattle and other ruminants. 

Location .—Rumen and reticulum. 

Locality. —India, Burma. 

80. Paramphistomum explanatum* (Greplin, 1847) 

Fischoeder, 1901 


Syn. P. crassum Stiles and Hassall, 1910 

Oigantocotyle explanatum (Greplin, 1847) Nasmark, 1937 
P. hirmiense (Railliet, 1924) syn. P. explanatum of 
Dawes, 1936. 

Specific diagnosis .—Body conical, light pink, 6-12 long, 
4.27-5.11 maximum breadth, almost half the length of body. 
Acetabulum 2.95-3.48x2.9 or 4.0 in diameter; aperture of 
acetabulum elliptical. Acetabular index 1 : 2.3. Oral sucker 
0.96-1.95x1.48-1.86 with strong sphincter at anterior end; 
lumen of sucker spindle-shaped with 12-17 small conical 
papillae on each side. Oesophagus 0.62 long. Testes dia¬ 
gonal, rounded, one overlapping the othOr, both laterally 
and anteroposteriorly slightly lobed or multilobed, cauli¬ 
flower-like; anterior 0.74-1.3x1.11; posterior 0.93-1.11 X 
1.11-1.58. Vesicula seminalis short, coiled. Pars musculosa 
strongly developed with narrow duct, pars intermediat at 
either end; ductus hermaphroditicus through genital papilla 
having sphincter papillae. Genital atrium of Explanatum 


’•'Srivastava, H. D. (1944-Pr<7c. Indian Sc. Gonqr., 31 (3): 142), Singh, 
K. S. (1950 J. Parasit.j 44 (2) 210-224), Mukherjee & Srivaatava, 
H. J>. (1960-Proc- Indian Sc. Conqr., 47 (3) ; 440) and Mukherjee (1962 
Agra Univ. J. Res. Sc., 11 (11) : 131-136) Worked out life history of 
this species. Snail hosts : Indoplanorbis exustus and QyrauUus convexi- 
usculus. 

Gercris cyraulusi Peter & Srivastava, 1945. Ed. 
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type i.e., strengthened by genito-atrial radial muscles; ventral 
atrium without muscles. Ovary spherical, dextral, 0.42-0.64 
X0.3-0.35. Laurer’s canal crosses excretory vesicle, opening 
slightly to right, a little posterior to excretory pore. Uterus 
coiled, dorsal to testes; metraterm present. Shell gland 
complex transversely oval, 0.35-0.46, median behind ovary. 
Genital pore median, just below intestinal bifurcation. Eggs 
0.133x0.078 or 0.104 x 0.01 (0.104-0.125 x 0.06-0.075). Ex- 
cretory vesicle globular; pore posterodorsal. 

Host,—Bos huhalis, Bos taurus. 

Location. —Rumen, liver, bile ducts, gall bladder. 

Locality, —India, Lucknow, Allahabad; Pakistan, Lahore; 
Burma; Sri Lanka. 

81. Paramphis^tomum gotoi Fukui, 1922 

Specific diagnosis ,—Length 4.828-10.6, breadth 1.685-3.21; 
cuticular papillae numerous at anterior and posterior ends 
of body; mouth terminal with spines at its margin; thick 
cuticular lining in oral sucker (pharynx) and a ridge lining 
oesophagus. Oral sucker (pharynx) large, pear-shaped, 0.87 
in length, immensely strengthened by internal papillae, 
divided into anterior and posterior parts, provided with many 
large papillae and flattened spines in its anterior two fifth; 
20-30 papillae each with 1-7 spines on either side of its 
lumen, spines hollow triangular with flattened bases; spines 
also present in posterior part of oral sucker, though smaller 
than those of anterior part. Length of oral sucker greater 
than its breadth, 0.77-1.28. Acetabulum slightly larger 
than oral sucker, 0.975-1.554 in diameter; acetabular index 
1 : 4.7 (1 : 3.1 according to Nasmark). Oesophagus slender, 
short, 0.78 long, bearing muscular pad at its origin. Caeca 
folded, folds extending inwards up to its middle, terminal 
ends dilated and curved inwards lying one behind the other, 
0.294-0.836 in width. Testes spherical, tandem, with slightly 
or strongly lobed margin, in middle of body; anterior smaller, 
0.77-1.104x0.94-1.54; posterior just behind anterior testis, 
0.97-1.31x1.08-1.6. Vesicula seminalis with a few coils; 
genital papilla elongated opening outside through genital 
atrium near intestinal bifurcation. Ovary oval, in front of 
caetabulum. Uterus after making a few coils behind ovary 
runs forwards. Eggs 0.1085-0.1209x0.0684-0.0744. Genital 
atrium Gracile type. Vitellaria of small follicles, lateral from 
caecal bifurcation to acetabulum. Laurer’s canal opens 
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anterior to excretory pore according to Dawes and Tandon. 
Excretory vesicle elongated, preace tabular. 

Host.—Bos bubalis. 

Location. —Rumen. 

Locality. —Lucknow, U.P. 

Genus 38. Galicophoron Nasmark, 1937 

Paramphistominae : Body pyriform to rounded conical, 
sometimes dorsoventrally flattened and curved ventrad. 
Acetabulum large, ventroterminal surrounded by wreath-like 
folded or puckered bodywall or not. Acetabular index 
1 :3.0-1 :3.4 (mean value 1:4). Oral sucker (pharynx) 
without diverticula. Oesophagus without posterior bulb; 
caeca long. Testes lobate, diagonal, juxtaposed or tandem. 
Pars prostatica far more strongly developed than in Para- 
mphistomum. Genital atrium characteristic, Galicophoron 
type. Genital papilla surrounded by discoid muscular calyx. 
Ovary dorsal to acetabulum. Laurer’s canal crossing excre¬ 
tory vesicle. Vitellaria lateral. Uterine coils dorsal and 
anterior to testes. Lymph system of one pair of longitudinal 
trunks. Parasitic in digestive tract of artiodactylid un¬ 
gulates. 

Typ3 -species : G. calicophorum (Fischoeder, 1901) Nasmark, 
1937 


Key to Indian species of Galicophoron 

1. Testes tandem. , , . C. papillosum (Stiles and 

Goldberger, 1910) 

Testes beside each other, juxtaposed . <7. cauliorchis (Stiles & 

Goldberger, 1910) 

Testes diagonal. .. ..2 

2. Testes deeply lobed, lobes lobated; 

body length 10.1 (10-15). . C. calicophorum (Fischoe¬ 

der, 1901) Nasmark, 1937 

Testes small, finely lobed; body length 
6.12-6.6. G. crassum (Stiles & Gold¬ 

berger, 1910) 

82. Galicophoron calicophorum (Fischoeder, 1901) 

Nasmark, 1937 

Specific diagnosis. —-Length 10.1 (10-15). Breadth 5-6. 
D.V meas. 4.24 (about 4.4). Dorsal line evenly curved. 
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Acetabulum 3.36 (3.0-4.8) in diameter, in relation to length 
of body 1 : 3.0 (1 : 3.3-1 : 3.5), of Calicophoron type. Pharynx : 
2.0 (1.5-2.0) in length, in relation to length of body 1 : 5.1, 
of Calicophoron type (1 :5.0-1 :7.5). Oesophagus 0.96 
(about 1 mm.) in length. Testes deeply lobed, and the lobes 
lobated, shape angularly oval, placed diagnonally rather side 
by side than one behind the other, 2.0 in length and 2.65 in 
D.V direction. Genital atrium ^nd ventral atrium of 
Calicophoron type. Eggs 0.125x0.07 (0.125-0.135x0.065- 
-0.07). 

Host,—Bos taurus indicus, stomach, Buhalus bubalis, 
reticulum and rumen; Ovis aries or Bos taurus, stomach. 

Locality, —Sri Lanka, Colombo; Canton, China; Saigon, 
Indo-China; Congo; Cape Cclony and East Africa. 

83. Calicophoron crasrsfum (Stiles and Goldberger, 1910) 

(Fig. 62, 63) 

Spedific diagnosis, —Length 6.12-6.5. Breadth 4.2-4.7 
D.V meas. 3.5. Dorsal line evenly curved. Acetabulum 
2.74 in diameter, in relation to length of body 1 : 2.2-1 : 2.4. 
Pharynx 1.36 in length, in relation to length of body 1 : 4.4- 
1 :4.8. Oesophagus without bulb. Testes small, diagonal, 
finely lobed. Pars prostatica, genital atrium and ventral 
atrium of Calicophoron type. 

Host, — Bos taurus indicus, stomach. 

Locality, —Pan j ab. 

84. Calicophoron cauliorchis (Stiles and 
Goldberger, 1910) 

Specific diagnosis, —Length 6-7.5. Breadth 3.66-4.25. D.V 
meas. about 3.5 from fig. Dorsal line slightly curved at 
anterior 2/3 of body, sharply bent at extreme posterior 1/3. 
Acetabulum 2.5 in diameter, in relation to length of body 
1 :2.4-1 : 3.0. Pharynx 1.0-1.1 in length, in relation to 
length of body 1 :6-1 :7.0. Oesophagus without bulb. 
Testes small, situated side by side or juxtaposed, finely lobed. 
Pars prostatica, genital atrium and ventral atrium of Cali¬ 
cophoron type. 

Host,—Bos taurus indicus, stomach. 

Locality, —Panjab. 

26 
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Fig. 62. Galicojyhoron crasaum (Stiles and Goldberger, 1910). 


85. Galicophoron papillosum (Stiles and 
•Goldberger, 1910) 

Syn. Paramphistomum papillosum StU.Qs and Goldheigeiy 1910 

Specific diagnosis .—Length 5.12-6.0. Breadth 2.6. D.V 
meas. 3.0 Dorsal line shallowly curved. Acetabulum 1.8-1.9 
in diameter, in relation to length of body 1 : 2.8-1 : 3.2. 
Pharynx 0.8-0.9 in length, in relation to length of body 
1 :6.4-1 : 6.7 Oesophagus without bulb. Testes small, 
situated one behind the other, finely lobed. Pars prostatica, 
genital atrium and ventral atrium of Calicophoron type. 

Host.—Bos taurus indicus, stomach. 

Locality .—Pan j ab. 
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Fig. 63. Anatomy of Calicophoron ijamai (F\x)x\x\, ] 922) (From a 
median sagittal section). After Nasroark, 1937. 

Genus 39. Gotylophoron Stiles and Goldberger, 1910 

Paramphistominae : Body conical or flattened oval. Oral 
sucker (pharynx) terminal without diverticula. Acetabulum 
ventroterminal. Acetabular index 1 : 2.7-1 : 4.9. Oesophagus 
with or without bulb or muscular thickening. Caeca long, 
undulating. Testes tandem or oblique, entire or lobed. 
Seminal vesicle convoluted. Pars musculosa, genital papilla 
and genital sucker well developed. Ovary anterodorsal 
to acetabulum. Laurer’s canal crossing excretory vesicle or 
not. Vitellaria lateral, overlapping acetabulum laterally. 
Parasitic in digestive tract of arteodacytle ungulates. 

Type -species : (7. cotylophorum (Fischoeder, 1901) Stiles and 
Goldberger, 1910 
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Key to Indian species of Gotylophoron 

1. Oesophagus with well developed bulb; 

genital sucker and genital papilla very 
large; genital atrium deep; testes 
diagonal, very contiguous, deeply 
lobed with zones coinciding and 
overlapping 

Oesophagus without bulb; testes 
tandem or oblique. 

2. Testes entire, rounded; cuticle tuber- 

culated or papillated 

Testes lobed; cuticle smooth 

3. Testes larger than acetabulum. 

Testes smaller than acetabulum 

4. Testes oblique, irregularly lobed. 

Testes tandem, deeply lobed with 
thread-like ramifications; oesopha¬ 
gus without bulb or thickening of 
muscles. C7. indicum Stiles and Gold- 

berger, 1910 

86. Cotylophoron cotylophorum* (Fischoeder, 1901) 

(Fig. 64) 

Syn. Paramphistomum cotylophoron Fischoeder, 1901 

Gotylophoron cotylophorum Stiles & Goldberger, 1910 
Gotylophoron indicum (Stiles and Goldberger, 1910) 
Maplestone, 1923 

Specific diagnosis. —Body 4.70 (5-*6) sometimes up to 8. 
Breadth 2.5-3.5 D.V meas.: 2.16 (2.2-3.2), somewhat flattened 
dorsoventrally. Dorsal line curved. Acetabulum 1.76 
(1.5-2.0) in diameter, , aperture very narrow and surrounded 
by a folder, pursed up, wreath-shaped ridge. Acetabular 
index 1 : 2.7 (1 : 2.5-1 : 4.0). Pharynx 0.5 (0.6-1.0) in 

length, in relation to length of body 1 : 9.5 (1 : 8.0-1 : 10.0) is 
of Paramphistomum type. Oesophagus 0.62 in length, 
provided with enormous, strongly developed oesophageal 
bulb. Testes repeatedly strongly lobed, clearly situated 
diagonally and varying greatly in size, measuring 0.9 (0.6) 
in length and 1.4 (1.2) in D.V direction. Genital atrium in 
the shape of a strong genital sucker of Cotylophoron type. 
Eggs 0.125x0.055 (0.140x0.062). 

* Srivastava, H. D. (1939— Indian J. Vet. Sci. anim. Hush.^ 8 : 
381—385), Sinha, B, B. (1950— Ibid., 20 : 1—11) worked out life 
history. Snail host— Indoplanorbis exi^stus — JSd- 


G. cotylophorum (Fischoe¬ 
der, 1900) 


G. ovatam Harshe, 1934 

3 

G. elongatum Harshe, 1934 

4 

G. orientalis Harshe, 1934 
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Fig. G4. Anatomy of Cotylophoron cotylophorum (Fishoeder, 1901) 
(From a median sagittal section). After Ntismark, 1037 

Host.—Bos taurus-y stomach, rumen; Bos tavrus indicuSy 
stomach, rumen; Bubalus hubaliSy rumen; Ovis aries, rumen. 

Locality .—Southern Africa, South West Africa, Congo. 
Indo-China and Philippines. 

87. Cotylophoron indicam** Stiles and Goldhergm*, 1010 

Syn. Cotylaphoron cotylophorum {Yisuhoodev, 1901) Maplestone, 1923 
Paramphistoma (Cotylophorum) cotylpliorum Fukui, 1929 
Cotylophoron colylophorum Stunkard, 1929 
Cotylophoron cotylophorum (Fischoeder) Travasso.s, 1934 
Paramphiatomum cotylophorum Fischoeder; Dawes, 1930 
Cotylophoron madraaenais N. K. Gupta, 1958 
Cotylophoron akrjabini Mukherjee, 1963 

** Mukherjee (1960— Proc. Indian Sc. Conyr.yA^l (3) : 439 ; 1968—,/. 
zool. aoc. India, 20 (1/2) : 106—122) worked out the life history. Snail 
host : Indoplanorhia exuatua. 

Qercaria indxcac XXVI Sewell, 1922— Ed, 



206 


DIGENEA 


Specific diagnosis. —^Length 5.8 (3.68-3.85). Breadth 2,0 
D.V meas.: 2.0 Dorsal line shallowly curved. Acetabulum 
1.55 in diameter (1.43-1.76), in relation to length of body 
1 : 2.6-1 : 3.7 Pharynx 0.4-0.6 in length, in relation to 
length of body 1 : 14.5 or 1 : 6.1-1 : 7.2. according to Gupta, 
of Paramphistomum type. Oesophagus 0.60 (0.59-0.60 
according to Gupta), is without bulb or thickening of muscles. 
Testes relatively deeply lobed with almost thread-like rami¬ 
fications; almost round in shape; tandem; in size 0.92 long 
and 1.0 in D.V direction. Genital atrium shaped-like genital 
sucker of Cotylophoron type. Eggs 0.148x0.078 (0.12x0.064 
according to Gupta). 

Host.—Ovis aries, stomach; goat {Capra hircus), rumen. 

Locality. —Madras, South India; Bareilly (U.P.), North 
India; Sudan, Africa. 

88. Cotylophoron ovatum, Harshe, 1934 

(Fig. 65) 

Specific diagnosis. —Body elongate oval, dorsoventrally 
thick, 4.32-6.63 X2.2-2.3 in maximum breadth at middle of 
body; bodywall papillated anteriorly. Oral sucker 0.38-0.61 
X 0.32-0.44. Oesophagus with thick muscular walls 0.37-0.53 
long, 0.88-1.16 in maximum breadth near intestinal bifurca¬ 
tion; limbs of intestinal fork almost at right angles to oeso¬ 
phagus. Caeca sinuous, extending to anterior margin of 
acetabulum or a little behind. Acetabulum 0.526-0.90 in 
diameter. Testes almost equal, rounded, close behind each 
other; anterior 0.88-1.150x1.05-1.41; posterior 0.84-1.284 X 
1.0-1.39. Vesicula seminalis transversely coiled; pars mus- 
culosa highly muscular, transversely coiled. Pars prostatica 
0.9 long; ductus ejaculatorius short, unites with metraterm 
to form ductus hermaphroditicus passing through small 
genital papilla. Genital sucker 0.24-0.32 in diameter, at 0.16 
behind intestinal bifurcation. Ovary entire, slightly to right, 
between posterior testis and dome of acetabulum, broader 
than long, 0.22-0.42x0.33-0.42. Eggs 0.13-0.142x0.069. 

Host. —Sheep and goat. 

Location. —Stomach. 

Locality. —^Allahabad, U.P. 

89. Cotylophoron orientalis, Harshe, 1934 

Specific diagnosis. —Body elongated, 7.56-9.35x2.98-3.16 
in maximum breadth; cuticle smooth, nonpapillated. Oral 
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Fig. 65. Goti/lophoron ooatuni Harsho, 1934. Dorsal view. 

sucker 0.68-0.93 in diameter. Oesophagus liiglily'muscular, 
0.54-0.73 long, 0.17-0.25 uniformly broad; intestinal bifurca¬ 
tion acute angled, 0.68-0.85 anterior to genital pore. Genital 
sucker 0.25-0.34 in diameter. Testes irregularly lobt*d, 
obUque; anterior 0.59-1.39x0.71-1.31; posterior 0.81-1.36 X 
1.6. Vesicula seminalis shorter than pars musculosa; pars 
prostatica highly developed. Ovary median or submedian, 
slightly broader than long, 0.25-0.48x0.34-0.51, at midway 
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bstween posterior margin of caudal testis and acetabulum; 
shell gland mass median behind ovary. Eggs 0.136x0.085. 
Excretory vesicle median, transversely oval with a transverse 
canal originating from it on each side and dividing into 3 
branches, one running posteriorly and other two long running 
anteriorly on each side along inner and outer waUs of caeca. 

Host ,—Sheep and goat. 

Location, —^Stomach. 

Locality, —^Allahabad, (U.P.). 

90. Gotylophoron elongatum Harshe, 1934 

Specific diagnosis ,—Body elongated, 11.58-15.3x2.9-4.65 
wide in acetabular zone; cuticle smooth, devoid of papillae. 
Oral sucker 0.75-0.935 in diameter. Oesophagus muscular, 
0.76-1.07 long; intestinal bifurcation acute angled, 1.36 
anterior to genital pore. Genital sucker 0.34-0.59 in dia¬ 
meter. Caeca zigzag. Acetabulum 1.97-2.38 in diameter. 
Testes lobed, tandem broader than long, almost equal, 
1.68-2.04x1.78-2.12. Pars musculosa much coiled; pars 
prostatica highly developed. Ovary 0.68-0.85 in diameter, 
to right side, almost equidistant from caudal margin of 
posterior testis and anterior margin of acetabulum. Laurer’s 
canal opening a little anterior to excretory pore. Vitellaria 
lateral from middle of oesphagus to anterior margin of aceta¬ 
bulum, coalascing behind shell gland mass and around genital 
sucker. Eggs 0.136-0.17x0.068-0.085. Excretory vesicle 
large, median between ovary and acetabulum; excretory canals 
one on each side, intercaecal and almost parallel to bodywall. 

Host, —Goat, 

Location, —Stomach. 

Locality, —^Allahabad, U.P. 

Genus 40. Geylonocotyle Nasmark, 1937 

Paramphistominae : Body subcylindrical to elongate oral, 
slightly curved ventrad; body musculature poorly developed. 
Acetabulum ventro-terminal of Streptocoelium type. Aceta¬ 
bular index 1 : 6.0-1 : 7.2. Oral sucker (pharjmx) without 
diverticula, with or without lip sphincter. Oesophagus with 
or without bulb. Testes rounded or transversely elongated, 
lobed or indented, tandem. Pars musculosa well developed. 
Genital atrium with or without sphincter. Ovary antero- 
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dorsal to acetabulum. Laurer’s canal not crossing excretory 
vesicle or canal. Uterus winding dorsal and anterior to 
testes. Vitellaria along entire length of caeca. Lymph 
system with one pair of longitudinal trunks. Parasitic in 
digestive tract of arteodactyle ungulates. 

Type-species : G. scoliocoelium (Fischoeder, 1904) Nasmark, 

1937 

Key to species of Geylonocotyle 

1. Oesophageal bulb and lip sphincter 

present 

Oesophageal bulb and lip sphincter 
absent. 

2. Qonital atrium with genital sphincter. 

Genital atrium without genital sphinc¬ 
ter 

3. Genital atrium with genital sphincter; 

a short oesophagus near posterior 
end provided with oesophageal sphinc¬ 
ter (not to be confused with oesopha¬ 
geal bulb). . ... 

Genital atrium without genital sphinc¬ 
ter; a long oesophagus without oeso¬ 
phageal sphincter at posterior end <7. orthocoelium (Fischoeder 

1901), 

91. Geylonocotyle scoliocoelium’*' (Fischoeder, 1904) 

Nasmark, 1937 

(Fig. 66) 

Syn. Paramphistomum scoliocoelium Fischoeder, 1904 

Paramphistomum ahipleyi Stiles and Goldberger, 1910 
Paramphistomum orthocoelium (Fischoeder, 1901) Maplestone, 
1923 

Geylonocotyle dawesi N. K. Gupta, 1958 

Specific diagnosis. —Length 5.2; breadth 1.8 D.V. meas. 
1.52. Dorsal line shallowly curved. Acetabulum ventro- 
terminal of Streptocoelium type, 0.87 in diameter. Acetabular 
index 1 : 6.0. Oral sucker (phar 5 mx) large, pyriform with lip 

* Mukherjee (1960— Proc. Indian Sc. Gongr.^ 47 (3) : 438—439 , 
1976— Dr. B.S. Ghauhan Gomm. Vol. : 261—266), Jain, S.P. (1969— 
Agra Univ. J. Res. Sc., 18 (3) ; 1—16) worked out the life history. 
Snail host : Digoniostoma pulchella. 

Gercaria hulvmusci Peter & Srivastava, 1966— Ed. 


2 


8 

G. scoliocoelium (Fischoe- 
der, 1904) 

G. dicronocoeZtttm(Fischoe¬ 
der, 1901) 


G. streptocoelium (Fisohoe- 
der, 1901) 
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sphincter of Dicranocoelium type, 0.5 in length, in relation to 
length of body 1 : 10.4. Oesophagus 0.86 long provided 
with oesophageal bulb. Testes smoewhat lobed, rounded 
elliptically, about 0.6 long and 0.9 D.V meas. Genital 
atrium of Scoliocoelium t 3 ^e provided with prominent genital 
sphincter around ductus hermaphroditicus opening on vortex 
of genital papilla. Eggs 0.096-^.128x0.056-0.076. 



Fig. 66. Geylonocotyle scoliocoelium (Fishoeder, 1901) Nasmark, 1937. 

Genital atrium Scoliocoelium type. After Nasmark, 1937 
and sagittal section. 


Host,—Bos taurus, rumen; Bos indicus, Buhalus huhalis, 
stomach. 

Locality, —Sri Lanka, Madras, Calcutta, Pan jab, French 
Indo-China. 
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92. Geylonocotyle dicrocoeliam (Fischoeder, 1901) 

Nasmark, 1937 

Syn. Paramphistomum dicrocoelium Fischoecder, 1901 

Paramphiatomum {Orthocooelium) dicrocoeliumFischoeder : 

Stiles and Goldberger, 1910 

Paramphistomum orthocoelium Fischoeder : Maplestome, 1923 
Paramphistomum {Paramphiatoma) orthocoelium (Fischoeder) ; 

Fukui, 1929. 

Specific diagnosis. —^Length 6.4. Breadth 2.3. D.V meas. 
1.8. Dorsal line slightly curved. Acetabulum of Strepto- 
coelium type, 1.06 in diameter, in relation to length of body 
1 : 6.1. Pharynx 0.68 in length, in relation to length of 
body 1 : 9.4 of Dicranocoelium typ , i.e., provided with a 
distinct lip sphincter. Oesophagus 0.5 in length, with a 
strong oesophageal bulb. Testes lobed and rounded ellipti- 
cally, about 0.9 in length and 1.6 in D.V direction. Genital 
atrium without genital sphincter, of Grctcile type. 

Host,—Bos taunts, rumen. 

Locality. —Sri Lanka. 

93. Ceylonocotyle streptocoelium (Fischoeder, 1901) 

Syn. Paramphiatomum streptocoelium Fischoeder, 1901 

Paramphiatomum orthocoelium Fischoeder : Maplestone, 1923 
Paramphiatoma {Paramphiatoma) orthocoelium (Fischoeder) : 

Fukui, 1929. 

Specific diagnosis. —Length 7.6. Breadth 2.0. D.V meas. 
1.7 Dorsal line anterior half plane, posterior half curved. 
Acetabulum 1.05 in diameter, in relation to length of body 
1 :7.2. Pharynx of Paramphistomum type without lip 
sphincter, 0.5 in length. Oesophagus short, 0.77, in relation 
to length of body about 1 : 10.0 is provided with a sphincter 
muscle in the part nearest to intestinal bifurcation. Testes 
a few lobes, total form rounded elliptically, size 0.9 in length 
and 0.8 in D.V direction. Genital atrium of Streptocoelium 
type with genital sphincter. 

Host.—Buhalus buhalis. stomach. 

Locality. —Sri Lanka. 

94. Geylonocotyle orthocoelium (Fischoeder, 1901) 

Syn. Paramphiatomum orthocoelium Fischoeder, 1901 

Specific diagnosis. —^Length 6.6. Breadth 1.8 D.V meas. 
1.8. Dorsal line; anterior half almost straight, posterior half 
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curved. Cuticle : the middle third of body is transparent, a 
difference from G. streptocoelium which it greatly resembles 
in habitus. Acetablulum 1.0 in diameter, in relation to length 
of body 1 : 6.6. Pharynx 0.9 in length of Paramphistomum 
typQ without lip sphhicter, in relation to length, of body 
1 : 7.7 Oesophagus : in comparison with ( 7 . streptocoelium 
it is very long proportionately, measuring 1.4 in length, in 
relation to length of body 1 : 4.7 (as compared with 1 : 10.0 for 
C. streptocoelium)y is without oesophageal sphincter. Caeca 
straight. Testes very shallowly lobed, few lobes, total form 
somewhat elliptically rounded : approximate size : 0.65 in 
length and 0.8 in D.V direction. Genital atrium entirely 
without musculature, is of Gracile type. 

Host. — Bubalus bubalis, pansen, stomach. 

Locality. —Sri Lanka, Indo-China. 

Species inquireuda 

95. Geylonocotyle naismarki Mukheriee, 1963 

Specific diagnosis. —Length 4.202. Breadth 2.016 at level 
of midbody. Curved slightly ventrally; anterior part papilla- 
ted, the rest smooth. Acetabulum 0.858, opening directed 
ventrally, in relation to length of body 1 : 5.8. Pharynx 
0.58 long and 0.52 broad, in relation to length of body 1 : 72. 
Oesophagus 0.311 long, provided with well developed oeso¬ 
phageal bulb; caeca slightly wavy at posterior end, terminat¬ 
ing at level of middle of acetabulum. Testes oblique tandem, 
triangular in shape, 0.582x0.851; 0.612x0.722. respectively. 
Ovary rounded at level of middle of acetabulum. Genital 
pore post-bifurcal. Eggs 0.14x0.07 As the presence or 
absence of lip sphincter and genital sphincter is not mentioned, 
the species is held sp. inq. 

Host. —Sheep, Ovis aries. 

Location. —Eumen. 

Location. —^Izatnagar, U.P. India. 

Genus 41. ParamphisJtomoides Yamaguti, 1958 

Paramphistominae : Body elongate, elliptical, thick, curved 
ventrally. Acetabulum ventroterminal, not very large; aceta¬ 
bular index 1:6. Oral sucker without diverticula. Oeso¬ 
phagus moderately long, without posterior bulb. Caeca 
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long, fairly wide, somewhat sinuoizs, terminating in front of 
acetabidum. Testes tandem in midbody lobed. Vesicula 
seminalig coiled in front of anterior testis. Pars musculosa 
and pars prostatica present. Ductus hermaphroditicus small, 
opening on genital papilla projecting into genital atrium. 
Genital pore postbifurcal. Ovary posttesticular, slightly 
submedian, rounded. Laurer’s canal not crossing excretory 
vesicle, opening just in front of excretory pore. Uterus 
winding forward dorsal to testes. Vitelline follicles small, 
extending from middle of oral sucker to anterior border of 
acetabulum, meeting behind ovary and continuous dorsally 
in front of acetabulum to genital pore. Excretory vesicle 
oval, dorsoanterior to acetabulum. Parasitic in intestine of 
ungulates. 

Type-sp 3cies ; P. maplestonei (Bhalerao, 1937) Yamaguti, 
1958. 

96. Paramphis^tomoides maples^tonei (Bhalerao, 

1937) Yamaguti, 1958 

Syn. Paramphiatomum maplestonei Bhalerao, 1937 

(Fig. 67) 

Specific diagnosis ,—Body thick, elliptical, 4.05-4.6 long, 
1.1-1.2 in maidmum thickness at about midbody. Aceta- 
bidum 0.67 in diameter; acetabular index 1 : 6. Oral sucker 
0.46-0.57x0.4-0.43. Oesophagus moderately long, 0.2-0.22 
in length; intestinal bifurcation at about one fifth or body 
length. Caeca fairly wide, terminating 0.22 in front of 
acetabulum. Excretory pore at level of posterior border of 
ovary, 0.147 in front of posterior end. Genital pore 0.22 
posterior to intestinal fork. Testes large, lobate, in mid- 
body, 0.63-0.73x0.63-0.77; anterior preequatorial, posterior 
postequatorial. Ovary immediately behind posterior testis, 
slightly to left, 0.23-0.32 in diameter. Shell gland mass 
oval, 0.3x0.16 median behind ovary. Metraterm thick, 
0.27 X0.12. Vitelline follicles of either side most centrally 
on the dorsal aspect anterior to genital pore and posterior to 
ovary. Eggs 0.115-0.119x0.05-0.052. 

Host. —^Hogdeer, Heylaphus porcinus. 

Location .—Small and large intestine. 

Location .—Calcutta Zoo. 
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Fig. 67. Paramphistomoides maplestonel {^hoXevBtO^ 1937) Yamaguti, 
1958. (Ventral view) and its portion showing relation of 
excretory bladder and, opening of Laurer’s canal. 


Genus 42. Pseudoparampbistoma Yamaguti, 1958 

Puramphistominae : Body very much elongated, translus- 
cent, flat, tapering gradually towards anterior end. Aceta¬ 
bulum ventroterminal; acetabular index 1:6. Oral sucker 
without diverticula. Oesophagus long without distinct 
posterior bulb. Caeca moderately wide, terminating some 
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distance in front of acetabulum. Genital pore median some 
distance posterior to intestinal fork. Testes lobed, tandem 
in posterior half of body; posterior testis more or less in level 
with caecal ends. Seminal vesicle, pars musculosa, pars 
prostatica present. Ductus hermaphroditicus very short 
opening on genital papilla projecting into genital atrium. 
Ovary small, slightly submedian, some distance behind 
posterior testis, between caecal ends and acetabulum. Laurer’s 
canal passes anteriorly to excretory vesicle, opening a little 
anterior to acetabulum. Uterus winding forward lateral to 
testes. Vitelline follicles large, extending from level of 
postbifur cal genital pore to anterior end of acetabulum. 
Excretory vesicle preacetabular, oval; pore a short distance 
posterior to opening of Laurer's canal. Parasitic in stomach 
and intestine of carnivores. 

Type -species : P. cuonum (Bhalerao, 1937) Yamaguti, 1968 


97 Pseudoparamohistoma cuonum (Bhalerao, 1937) 

Yamaguti, 1958 

{Fig. 68) 


Specific diagnosis ,—Body flat, transluscent, flesh coloured, 
elongated, tapering towards anterior end, 3.35-6.7 long, 
0.06^.95 in maximum breadth, which varies from fifth to 
third of body length from posterior end. Acetabulum 
0.47-0.55 in diameter; acetabular index 1:6. Oral sucker 
0.32-0.43 X 0.3-0.32. Oesophagus 0.46-0.58 long; oesophageal 
bulb very slightly differentiated. Caeca terminating 0.45- 
0.72 in front of acetabulum. Excretory pore at 0.55 from 
posterior end; excretory vesicle oval. Testes oval, lobed, 
0.47-0.69x0.31-0.34; anterior testis close to midbody, 
posterior near caecal ends. Ovary round, 0.13-0.23 in dia¬ 
meter. Laurer’s canal opens 0.35 anterior to excretory pore. 
Vitellaria extend from genital pore to anterior border of 
acetabulum; follicles large, caecal, extracaecal and a few 
intercaecal posterior to ovary. Eggs 0.12-0.123 x 0.054-0.065. 

Host ,—^Wild dog, Cuon alpinus dukhunensis. 

Location, —Stomach, small intestine. 

Locality ,—^Calcutta Zoo. 
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Fig G8. Pseudopara7nphistoma cuonum (Bhalerao, 1937) Yamaguti 
1958 and its dorsoventral section showing opening ot 
Lenrer’s canal and exretory pore. 
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Genus 43. Paramphistamacotyle n.gen. 

Paramphisbominae : Body subcylindrical, tapering towards 
anterior end, covered with chitinous papillae, and 5 or 6 rows 
spines at anterior end. Acetabulum ventroterminal; aceta¬ 
bular index probably 1 : 6-7 Oral sucker without diverticula. 
Oesophagus moderately long without posterior bulb. Caeca 
long, broad, terminating a little anterior to anterior margin 
of acetabulum. Genital pore surroimded by a muscular ring, 
submedian in front of intestinal bifurcation. Excretory vesicle 
elongated, sac-like extending to anterior margin of aceta¬ 
bulum, hanging posteriorly over the latter as in Pfenderius 
syn. Tagumaea; excretory pore post vesicular, posterodorsal 
near middle of acetabulum far behind opeingbig of Laurer’s 
canal; an accessory transverse duct unites two longitudinal 
excretory ducts near their origin from excretory vesicle. 
Testes tandem, lobed. Vesicula seminalis much coiled in 
front of anterior testis. Pars musculosa in front of intestinal 
bifurcation; pars prostatica short, ejaculatory duct short, 
opening into genital atrium. Genital atrium muscular; 
genital pore surrounded by muscular rings. Ovary trans¬ 
versely oval, a little anterior to acetabulum. Laurer’s canal 
opens a little anterior to acetabulum. Uterus first runs 
transversely behind ovary and then winds forwards. Vitella- 
ria consist of elongated follicular masses in 12-14 groups of 
2-20 follicles each, extending from middle of oesophagus to 
middle of acetabulum mostly ventral to caeca, except behind 
testes where they are scattered. Parasitic in stomach of 
cattle. 

Typs -species: P. spinicephaltLs (Tandon, 1955). n.comb. 

98. ParamplustomaGotyle spinicephalus 

(Tandon, 1955) n.comb. 

(Fig. 69) 

S 3 ni. Paramphistomum apinicephalua *Tandon, 1966 

Specific diagnosis ,—Body subcylindrical; cuticular papillae 
and 5 or 6 rows of small hollow spines at anterior end; body 
length 7.68-11.625, maximum breadth near acetabulum 


♦Mukherjee and ChauhaJi (1967, J. zool. Soc. India, 17 (1 & 2) 
(1966) : 160-226) transferred this species to the genus Oeylonocotyle 
Nasmark, 1937.— Ed. 
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3.062-3.89. Acetabulum ventroterminal; acetabular index 
probably 1:6-7 Oral sucker 0.62-1.10x0.87-1.25. Oeso¬ 
phagus 2.187-3 long. Caeca thick, each 1.0 broad, terminat¬ 
ing near anterior margin of acetabulum. Excretory pore 
postvesicular, dorsal at posterior end near middle of aceta¬ 
bulum, far behind opening of Laurer’s canal. Excretory 
vesicle elongated, sac-lil^e, extending to anterior margin of 
acetabulum, hanging toward posterior end as in Tagumaea; 
an accessory transverse duct connects two longitudinal ducts 
soon after their origin from excretory vesicle; rest of excretory 
system similar to that of Olveria indica forming anastomosis 
of tubules round various organs and caeca. Lymphatic 
system a pair of longitudinal vessels running dorsally to 
caeca from anterior to posterior ends of body. Testes tandem 



Kio. C9. Paramphistomacotyle spinicephalts (Tandon, 1956), n. con?b. 
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in middle of body, two to four lobed; anterior 1.37-2.062 x 
1.56-2.312; posterior 1.25-2.062 x 1.625-2.437 Vesicula semi- 
nalis coiled in front of anterior testis. Pars musculosa in 
front of intestinal bifurcation; pars prostatica small, enters 
genital atrium through short ejaculatory duct. Genital 
atrium muscular; common genital pore surrounded by a 
muscular ring. Ovary transversely oval, a little anterior to 
acetabulum, 0.324-0.576x0.694-0.9. Uterus first runs trans¬ 
versely behind ovary before winding forwards. Genital 
atrium 1.87-2.75 in front of intestinal bifurcation at 1.875- 
2.75 from anterior end of body. Metraterm slightly muscular. 
Vitellaria consist of elongated follicular masses of 12-14 
groups of 2-20 follicles each, extending from middle of oeso¬ 
phagus to middle of acetabulum, appearing to be in a single 
row ventral to caeca except behind testes where they are 
scattered. Eggs 0.1064-0.137x0,0588-0.07 

Host,—Bos bubalis. 

Location, —Stomach. 

Locality. —Lucknow, U.P. 


XXIII. Subfamily 0A8TR0THYLACINAE Stiles and 

Goldberger, 1910 

Paramphistomidae : Ventral sac present. Body conical or 
much elongated. Ventral sac may or may not reach aceta¬ 
bulum. Oral sucker without diverticula. Oesophagus with¬ 
out bulb. Caeca long or short. Genital pore usually open¬ 
ing into ventral sac, exceptionally outside it, near anterior 
extremity. Testes symmetrical side by side or median 
obliquely dorsoventral one being dorsal or antero-dorsal to 
the other. Cirrus sac and genital sucker absent. Vas 
deferens, vesicula seminalis, pars musculosa, pars prostatica, 
ductus ejaculatorious in median dorsal field, but vas deferens 
near middle crosses uterus and extends into lateral field in 
Oastvothylax, Ovary intertesticular or posttesticular. Laurer’s 
canal anterior to excretory pore. Excretory vesicle pre- 
acetabular. Vitellaria extensive, lateral or ventrolateral. 
Uterus confined to dorsal median field or crossing median 
line and running opposite male terminalia. Parasitic in 
stomach of mammals. 

Type -genus : Oastrothylax Poirier, 1883 
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Key to genera of GASTROTHYLACINAE according to 

Yamaguti (1958) 

1. Uterus crossing from one side to the 

other near middle. . Qastrothylax Poirier, 1883 

Uterus in middle dorsal field through¬ 
out its length. 2 

2. Testes juxtaposed, one on each side 

of median line Carmyerius Stiles and Gold- 

berger, 1910 

Testes tandem in median line Fischoederius Stiles and 

Goldberger, 1910 


Genus 44. Gastrothylax Poirier, 1883 

Gastrothylacinae : Body elongated conical, slightly cons¬ 
tricted near posterior end, rather flattened ventrally and 
convex dorsally. Testes symmetrical, side by side, lobed. 
Vas deferens crossing uterus near equator of body so that 
cephalic half of uterus and vas deferens lie separated on 
opposite sides. Parsmusculosa not enormous. Genital pore 
without sucker a little behind opening of ventral sac, excep¬ 
tionally outside it, near anterior extremity. Ovary intertesti- 
cular. Laurer’s canal opening anterior to excretory pore. 
Vitellaria extending near ventral sac from oral sucker to 
acetabulum. Excretory vesicle dorsal to acetabulum or 
between base of ventral sac and acetabulum; pore in aceta¬ 
bular zone. Lymphatic system of one pair of longitudinal 
vessels. Parasitic in stomach of mammals. 

Typs -species : O. crumenifer (Crepl., 1847) Poirier, 1883 
99. Gastrothylax crumenifer* (Orepl., 1847) Poirier, 1883 

(Fig. 70) 

Syn. Qastrothylax compressus Brandes, 1892 
Qastrothylax compressiis; Leiper, 1908 
QcLStrothylax compressics; Stiles and Goldberger, 1910 
Qastrothylax compressus; Maplestone, 1923 
Qastrothylax {Qastrothylax) crumenifer Fukui, 1929 

Specific diagnosis. —^Body elongate, red when fresh, 9-18 
long, 5.0 broad or thick, with large ventral sac opening 

* Life history of this species has been worked out by Tandon (1957— 
Zeit. fur. Wissen Zool., X, 160(1/2) : 39-71); Peter & Srivastava (1961— 
Parasitologyi 61 : 115-115). Snail host—Qyraullus convexiusculus; 
Gerbaria chungathipotov & Srivasta^ 1955— Ed^ 
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anteriorly and extending over the whole ventral surface up 
to acetabulum. Anterior end papillated. Oral sucker and 
acetabulum 0.82x0.7 and 1.63x2.3 respectively. Genital 
pore opens into ventral sac half way between pharynx and 
intestinal bifurcation. Oesophagus S-shaped, 1.12 long. 
Caeca terminate at about level of anterior border of testes 
Testes symmetrical, side by side, deeply lobed, between caeca 
and acetabulum with ovary median between them. Cephalic 
half of uterus and vas deferens on opposite sides. Laurer’s 
canal opening anterior to excretory pore. Vitellaria of small 
follicles extend from intestinal fork to acetabulum along 
entire length and breadth of worm. Eggs 0.115-0.146 X 
0.06-0.07 

Host, —Sheep, cattle, buffalo. 

Location, —Stomach. 



Fig. 70, A —Qasrothylax crumenifer (Oroplin, 1947). Immature adult. 

IB — Qastrothylax crumenifer (Creplin, 1887). Poirier, 1883. 
Mature adult. 
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Locality, —^India, Bengal, Panjab, U.P.; Sri Lanka; Burma 
and China. 

Percenta,ge of infection 80-100 per cent. 

Intermediate host,—Gyraulus convexiu^culus. Life cycle 
investigated by R. S. Tandon at Lucknow (1957). 

Grenus 45. Fischoederius Stiles and Goldberger, 1910 

Gastrothylacinae : Body elongate or rather conical, with 
or without slight constriction in pretesticular or preacetabular 
region, greatest transverse diameter near equator. Ventral 
sac reaching to testicular zone. Caeca long reaching aceta¬ 
bulum beyond ovariotesticular zone or short ending at about 
middle of body. Testes obliquely dorsoventral or one testis 
dorsal or anterodorsal to the other in median line, lobed. 
Cephalic half of uterus and vas deferens both median; vas 
deferens, vesicula seminalis, pars musculosa, »pars prostatica 
and ductus ejaculatorius all in median field. Genital pore 
opening into ventral sac at about level of intestinal bifurcation. 
Ovary intertesticular or posttesticular. Laurer’s canal open¬ 
ing anterior to excretory pore. Pretesticular part of uterus 
in median dorsal field. Vitellaria ventrolateral extending 
from behind genital pore to ovariotesticular zone. Excretory 
vesicle preacetabular; pore in acetabular or preacetabular 
zone, a little posterior to opening of Laurer^s canal. Parasitic 
in stomach of mammals. 

Type- species : P, elongatus (Poirier, 1883) 

Key to species of Fischoederius 

Caeca short, ending at about middle 

of body . . . F, elongatus (Poirier, 1883) 

Caeca long, reaching acetabulum. F, cobboldi (Fischoeder 1901) 

100. Fischoederius elongatus* (Poirier, 1883) Stiles and 

Goldberger, 1910. 

(Fig. 71) 

Syn. Fischoederius fischoederi Stiles and Goldberger, 1910 
Fischoederius ceylonensis Stiles and Goldberger, 1910 
Fischoederius elongatus Maplestone, 1923 
Fischoederius siamensis Railliet, 1923 
Fischoederius ceylonesis; Fuhrmann, 1928 
Qastrothylax {Fischoederius) elongatus Fukui, 1929 

♦Rao & Ayyar {\9^2-lndian J. Vet. Sc. anim. Husb.^ 2 : 402-406), 
Mnkherjee {196Q-Indian J. Helminth., 18: 6-14) ellucidated the life 
history. Snail hosts: Lymnea acuminata: L. lutcola; Qyraullus 
euphratibus. Cercaria Cercuriae indicae XXIX SeweU, 1922,— Ed. 
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Specific diagnosis .—^Body length, 6-20, maximum breadth 
2.66-3.0 at junction of equatorial and caudal thirds; surface 
smooth, except a few papillae around mouth and aperture of 
ventral sac. Ventral sac with a narrow neck extending to 
posterior margin of genital atrium; opening of ventral sac 
0.62 from oral margin, cavity rather triangular with apex 
ventrad. Genital pore 1.18 from anterir end, somewhat 
prebifurcal in oesophageal zone. Acetabulum 1.6 X 1.0, 
terminal, slightly sunken in body, aperture 0.46, directed 
caudad. Mouth terminal; oral sucker elongate pyriform, 
0.62x0.33 broad. Oesophagus 0.72 long, longer than oral 
sucker. Caeca short, not extending beyond junction between 
third and four fifths of body. Excretory pore dorsomedian 
at equator of acetabulum and slightly, 0.36 caudad of pore 




Fio. 71. T^iachoederiua elongatua (Poirer, 1883) sog. Stiles and Gold- 
berger. 
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of Laurer’s canal. Testes large, indented, one dorsal to the 
other, immediately preacetabular, median, zones coincide, 
fields overlap, one testis extending more to the right, the 
other more to the left of median line; vasa eiferentia unite at 
equator of body. Vesicula seminalis and pars musculosa 
coiled; pars prostatica long, nearly straight; ductus ejacula- 
torius short, discharges separately from metraterm. Ovary 
and shell gland ventrocaudad of and much smaller than 
dorsal testis. Vitellaria in ventrolateral and dorsal body 
regions, lateral to caeca, extending from level of caudal end 
of pars prostatica into but not beyond equatorial third. 
Uterus dextral at origin, dips slightly posteriorly, coils 
forwards dorsally, ventrally and to right of dorsal testis, 
passes under vasa efferentia and then in slightly irregular 
line but without loops ventrally to vas deferens; metraterm 
just below ductus ejaculatorius. Laurer’s canal 0.36 cephalad 
of excretory pore and 0.11 of cephalic margin of acetabulum. 
Eggs 0.125-0.135x0.065-0.075. 

Host,—Bos kerahaur^ cattle, buffalo. 

Location, —Stomach. 

Locality, —Sri Lanka; India, U.P. and other provinces. 

101. Fischoederius cobboldi (Poirier, 1883) Stiles & 

Goldberger, 1910 

Specific diagnosis, —^Body 2.7-15.5 long, 1-4.3 broad. 
Caeca reaching anterior border of acetabulum. Testes 
0.8-1.0 in diameter. Ovary 0.33 X 0.3, posterolateral to dorsal 
testis. Eggs 0.11-0.12x0.06-0.065. 

Host, —Cattle. 

Location, —Stomach. 

Locality, —Sri Lanka; India, U.P. (Muktesar). 

Genus 46. Carmyerius Stiles and Goldberger, 1910 

Syn. WdlmaniTJLs Stiles and Goldberger, 1910 
Gastrothylax Nasmark, 1937 

Gastrothylacinae : Body conical or subelliptical, straight or 
curved, circular in transverse section. Ventral sac extending 
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to near acetabulum, triangular or circular in transverse 
section with apex directed dorsad or ventrad. Acetabulum 
terminal. Oral sucker without evagination. Oesophagus 
without bulb. Caeca lateral long or short, wavy or not. 
Testes symmetrical, preacetabular, lobed. Vas deferens, 
vesicula seminalis, pars musculosa, pars prostatica and ductus 
ejaculatorius in median dorsal field. Genital papilla may be 
prominent. Ovary intertesticular, prevesicular. Laurer’s 
canal opening anterior to excretory pore. Uterus confined to 
dorsal median field throughout length. Vitellaria lateral, 
ventral to caeca from behind intestinal bifurcation to near 
base of ventral sac. Excretory vesicle immediately pre¬ 
acetabular; pore in acetabular zone. Parasitic in stomach 
of mammals. 

Type-species: C. gregarius (Looss, 1896) 


Key to species of Garmyerius 

Caeca reaching the posterior fourth of 

body .. C. spatiosua (Brandos, 1898) 

Caeca short, hardly reacing xnidbody. <7. gregarius (Looss, 1896) 


102. Garmyerius gregarius (Looss, 1896) Stiles and 

Goldberger, 1910 

Specific diagnosis .—Body length 7-10, breadth 2-2.5. 
Caeca reaching middle of body. Acetabulum 1-1.6 in dia¬ 
meter. 

Host. —^Buffalo. 

Location. —Stomach. 

Locality. —India, exact locality not knovii. Egypt and 
West Africa. 


103. Garmyerius spatiosus (Brandes, 1898) Stiles and 

Goldberger, 1910 

Syn, Qaslrolhylax mancupalua Fischoeder, 1901 
O. minulua Fischeeder, 1901 
Q. aynethes Fischoeder, 1901 
Wellmaniua wellmani Stiles and Goldberger, 1910 
Q. bubalia Innes, 1912 
G. wenyoni (Leiper, 1908) 
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Specific diagnosis. —Body 6-*12 long, 3-4 thick. Caeca 
reaching as far as testes, a little in front of hinder end. Genital 
pore postbifurcal on a papilla within ventral sac. Testes 
immediately anterior to acetabulum, symmetrical side by 
side, lobed. Ovary intertesticular, usually on left side. 
Eggs 0.112-0.125x0.06-0.065. 

Host. —^Cattle. 

Location. —Stomach. 

Locality. —Sri Lanka ; India, U.P. and Africa. 

XXIV Subfamily GASTRODISGINAE MonticelU, 1892 

Paramphistomidae : Body divided into two parts, anterior 
short, cylindrical or conical and posterior large, discoid, 
ventrally excavated with or without numerous papillae; 
papillated region belongs to anterior large part in Homalo- 
gaster. Acetabulum small, ventroterminal. Oral sucker with 
paired posterior diverticula. Genital pore without sucker, 
bifurcal. Oesophagus with bulb. Testes diagonal or tendem. 
Cirrus sac absent or rudimentary. Ovary posttesticular. 
Laurer’s canal opening anterior to excretory pore. Uterus 
mainly posterior and dorsal to testes. Excretory pore post- 
vesicular. Parasitic in intestine, rarely bile ducts of mammals. 

Type -genus : Gastrodiscus Leukart, 1877 

Key to genera of GASTRODISGINAE 

1. Anterior part large, flat; posterior part 

smaller and spherical; testes tandem. Homalogaster "PoirioT, 1883 
Anterior part small, conical or almost 
cylindrical, posterior part large and 
flat; testes diagonal. 2 

2. Ventral surface of posterior part not 

covered with papillae; vitellaria ex¬ 
tending from level of posterior testis 

to acetabular zone. . . Qastrodiscoides Ijeiper, 1913 

Ventral surface of posterior part cover¬ 
ed with papillae; vitellaria occupying 

whole of extracaecal fields. Oaslrodiscus Luekart, 1877 

Genus 47 Gastrodiscus Leukart, 1877 

Gastrodiscinae : Body divided into small, almost cylindrical 
anterior part and large discoidal, ventrally concave posterior 
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part with numerous papillae. Acetabulum small, ventro- 
terminal with raised margin. Oral sucker with paired 
diverticula. Oesophagus with posterior bulb. Caeca long, 
not wavy, terminating in front of acetabulum. Testes dia¬ 
gonal, deeply lobed or branched in middle third of body. 
Pars musculosa not enormous. Cirrus sac rudimentary. 
Genital pore without sucker at or near anterior margin of 
excavated posterior part, bifurcal or postbifurcal. Ovary 
lobed, submedian, intercaecal. Laurer’s canal opening 
anterior to excretory pore. Uterus much convoluted, inter¬ 
caecal, posterior to and winding between testes, ventral to 
coiled seminal vesicle. Vitellaria occupying entire extra- 
caecal field, partly overlapping caeca. Excretory pore 
postvesicular in acetabular zone. Parasitic in intestine of 
mammals. 

Type-species : 6r. aegyptiacus (Cobbold, 1876) Railb'et, 1893 

104. Gastrodiscuis aegyptiacus (Cobbold, 1876) 

Pailliet, 1893 

Specific diagnosis, —Body pink in Living condition, 9-17 X 
8t- 11; anterior cylindrical part 4x2.5; posterior part saucer- 
shaped with margins curved inwards, covered with numerous 
regularly arranged papillae. Acetabulum small, subterminal. 
Intestinal bifurcation at anterior border of wide part. Testes 
lobed, slightly diagonal. Genital pore at level of intestinal 
bifurcation. Eggs oval, 131-139x78-90 

Host,—Equus (Equus) cahallus L.; E. [Mulus), E, {Asinns) 
asinus L,, pig. 

Location, —Large and small intestine. 

Locality, —^Throughout India. 

105. Gastrodiscus secundus (Looss, 1907) 

Specific diagnosis, —Colour pink when fresh. Body 9.25- 
11.75 X 5.6-8.0 in greatest breadth. Cephalic cone 1.95 X 1.81; 
caudal disc 8-10x6.76. Small tactile papillae present on 
cephalic portion and large papillae or ‘pseudotub^rcules’ on 
ventral surface of disc. Genital pore with muscular wall 
0.33-0.45 in diameter, postbifurcal, at 0.7-2.0 from anterior 
border of disc. Oral sucker 0.32-0.45 in diameter, with w'oll 
developed diverticula, 0.54-0.6x0.35-0.4 in size. Oeso¬ 
phagus long and narrow, 1.3-1.7 long. Caeca extend laterally 
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in broad curve, terminating near acetabular region. Aceta¬ 
bulum 1.2-1.7x0.98-1.08; acetabular index 1:5. Testes 
lobed, diagonal, 0.98-1.2x0.88-0.98; anterior usually dextral, 
but always on ovarian side. Vas deferens coiled, opening on 
genital papilla. Ovary 0.4-0,48x0.38-0.43. Shell gland 
lateral to ovary. Vitellaria extend from anterior margin of 
disc to middle of acetabulum, occupying all available space 
in body. Male and female ducts open separately on genital 
papilla situated in genital atrium. Eggs operculate, ovoid, 
0,119-0.191x0.087-0.118. 

Host. —^Equines (mules and horses) and elephant, ElepJias 
indicus. 

Location. —Caecum and colon or intestine. 

Locality. —^Throughout India, Assam, U.P., Madras; Burma. 

Cercaria gastrodisci secundi Peter and Mudaliar.—Amphisto- 
mate, “Diplocotylea” group of Sewell closely related to 
G. fresteri, 1939 brownish opaque with simple transparent 
tail; with excretory system characterized by the absence of 
cross connection between the two main canals and excretory 
pore behind level of anterior border of acetabulum. 

Intermediate host.—Indoplanorbis exustus. 


Genus 48. Gastrodiscoides Leiper, 1913 

Gastrodiscinae : Anterior part small, conical; posterior 
part discoidad, excavated ventrally, convex dorsally, 
without ventral papillae; aspinose. Acetabulum small, 
ventroterminal. Oral sucker with a pair of lateral pouches. 
Oasophgus with bulb. Caeca lateral extending to level 
of anterior margin of acetabulum. Genital pore ventral 
to oesophageal bulb without sucker, median just prebi- 
furcal. Testes intercaecal, tandem, ventral, lobate; 
anterior at junction of two regions; posterior in anterior 
half of discoidal region. Cirrus sac absent. Ovary inter¬ 
caecal, rounded, posttesticular, ventral, median, much smaller 
than testes near equator of discoidal part. Receptaculum 
seminis absent. Laurer’s canal opening anterior to excretory 
pore^ Uterus coiled dorsal to testes and dorsolateral to 
seminal vesicle. Metraterm coiled. Vitellaria in lateral 
fields of posterior discoidal region, extending from level of 
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anterior margin of posterior testis to hinder end of acetabulum 
Parasitic in large intestine and caecum of mammals. 

Type-species : G. hominis (Lewis and McConnel, 1876) 

Leiper, 1913 


106, Gastrodiscoides hominis* (Lewis and McConnell, 

1876) Leiper, 1913 

(Fig. 72) 

Syn. Amphiatomum hominis Lewis and McConnel, 1870 
Amphistomum hominis \ Sonsino, 1895 
Qastrodiscus hominis Fischoeder, 1902 

Specific diagnosis .—^Body pyramidal, aspinose, reddish 
orange when living, divided into anterior conical and posterior 
discoidal regions, 5-14.0 long, 4-8.0 broad (flattened); anterior 
part 2 long, flattened dorsoventrally, its junction with disc 
gradual, not well defined. Discoidal part with ventral con¬ 
cavity and dorsal convexity with posterior margin cleft in 
middle. Genital cone prominent slightly behind middle of 
conical portion. Acetabulum 2.5-4.5 in diameter. Oral 
sucker subterminal, globular, 0.2 in diameter with a pair of 
lateral pouches arising at its slightly constricted posterior 
margin. Oesophagus 0.5-1.4 long; oesophageal bulb 0.25 X 
0.3. Caeca lateral, extending to level of anterior margin of 
acetabulum. Testes tandem, lobate; anterior at junction of 
two regions; posterior in anterior half of discoidal region. 
Seminal vesicle much coiled; pars prostatica absent, prostate 
cap-like at base of short ejaculatory duct before its entering 
genital atrium. Genital atrium well developed, hemispherical 
with terminal genital ducts capable of being everted as a 
conical genital papilla, male pore anterior to female pore. 
Ovary rounded, 0.3 in diameter, median. Mehlis’ gland 
0.4 in diameter, dextral, slightly posterior to ovary. Recepta- 
culum seminis uterinum present. Vitellaria lateral, fan- 
shaped groups of minute follicles in lateral margins of dis¬ 
coidal region. Uterus coiled, dorsal to testes and dorsolateral 
to seminal vesicle before continuing as metraterm. Eggs 
150-170/4 X 60-70/4 rounded rather than ovoidal, pale greenish 


♦Life history worked out by Dutt & Srivastava, H.D. (l966- 
J. Helminth.^ 40 :46-52 ; 1972-/6td., 46 : 36-46). Snail host; 

Jfclioorbia cqenosus.^JBJd, 
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Fla. 72. Oastrodiscoides hominis (Lewis & McConnel, 1876) Loiper, 
1913. 

brown in contrast to yellow brown eggs of Fasciolopsis huslci. 
Excretory pore dorsal at level of middle of acetabulum. 

Host,—Homo sapiens, pig Sus scrofa, Trangulus napu 
(Napu mouse deer). 

Location ,—Large intestine, caecum and colon. 

Locality, —^U.P. Aligarh in pigs; Bihar and Orissa in man; 
in pigs in Bengal; Assam in man and pigs; in Trangulus napu 
in Malay States. 

Genus 49. Hotnjilogaster Poirier, 1883 

Gastrodiscinae : Body divided into large flattened, ventraUy 
papillated anterior part and small spherical or cylindrical 
posterior part. Acetabulum large, ventroterminal. Oral 
sucker with diverticula. Oesophagus with bulb. Caeca 
somewhat undulating reaching acetabular zone. Genital 
pore without sucker, prebifurcal. Testes tandem, lobed^ 
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occupying anterior intercaecal field. Cirrus sac absent. 
Ovary between caecal ends. Uterus winding in intercaecal 
field, posterior and dorsal to testes. Vitellaria oxtracaecal 
from level of intestinal bifurcation to ovarian zone. Excre¬ 
tory vesicle dorsal to acetabulum; pore post vesicular. Para¬ 
sitic in intestine, rarely bile ducts of mammals. 

Type-species : H. paloniae Poirier, 1883 


107. Homalogaster paloniae Poirier, 1883 
Syn. H, philippinensis Stiles and Goldberger, 1910 

Specific diagnosis, —Body 7.5-9 long X 4.5-6 broad, canoe- 
shaped; anterior end narrow, posterior end rounded. Genital 
pore at 1.0 from anterior end, about one riinth to one seventh 
of body length from mouth and at quarter of oesophagus, 
surrounded by depressed circular area having numerous small 
papillae. Venter with alternating longitudinal rows of large 
papillae, extending from 2-2.5 from oral margin to aceta¬ 
bulum. Margins curved ventrally and sharp. Acetabulum 
2.5-2.7x3 with its margin projecting beyond body paren¬ 
chyma. Oral sucker and evaginations in well marked 
perisuctorial space. Oesophagus moderately long; oeso¬ 
phageal bulb 280-670/4, Cjaeca narrow, slightly tortuous, 
extending to acetabulum. Excretory pore postvesicular, 
dorsomedian at about quarter of acetabulum be ind Laurer’s 
canal opening. Testes lobate, tandem in cephalic half of 
intercaecal region. Vesicula seminalis coiled; pars musculosa 
distinct; pars prostatica not prominent; ductus ejaculatorius 
present. Ovary submedian near end of one caecum; shell 
gland behind ovary. Vitellaria extending fr’om intestinal 
bifurcation to posterior end of ovary. Uterus with many 
coils, winding forwards dorsally to testes, ventrally in front. 
Laurer’s canal opens dorsomedian at about level of caecal 
ends. Genital papilla when extruded resembles human penis 
with glans with pore of short ductus hermaphroditicus at its 
apex; when retracted the papilla resembles partially enclosed 
cirrus sac. Eggs oval, operculated with small knob at 
opposite pole, 125-139/4X67-86/4. 

Host,—Bos indicus, Bos taurus, Ovis aris, Capra hirciis. 

Location, —^Intestine, bile ducts. 

Locality, —^Burma, India, Philippines, 
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Paramphistomidae : Body subellipsoid, oval, elongate coni¬ 
cal or pyriform, flattened or slightly concave ventrally. 
Acetabulum ventroterminal. Oral sucker constricted at 
about middle, with paired pouch-like diverticula. Oeso¬ 
phagus with or without muscular thickening. Caeca straight 
or sinuous. Testes symmetrical or tandem. Pars musculosa 
well developed. Cirrus sac absent. Genital sucker absent. 
Ovary posttesticular. Laurer's canal opening anterior to 
excretory pore. Vitellaria lateral. Uterus winding posterior 
and dorsal to testes. Excretory vesicle dorsal to acetabulum; 
pore caudad of vesicle, postacetabular or in acetabular zone. 
Parasitic in small or large intestine of-mammals. 

Typs genus ; Psevdodiscus Sonsino, 1895 

Key to genera of PSEUDODISOINAE 

Testes symmetrical; oesophagus without 
muscular thicknening; caeca bent in¬ 
wards at about middle. . Psewdodiscws Sonsino, 1895 

Testes tandem; oesophagus with mus¬ 
cular thickening posteriorly. . Watsonius Stiles and Gold- 

berger, 1910. 

Genu'S 50. Pseudodiscus Sonsino, 1895 

Syn. Pseudodiscus ; Stiles and Goldberger, 1910 

Pseudodiscus {Pseudodiscus) Stiles and Goldberger, 
1910 

Pseudodiscus; Maplestone, 1923 
Pseudodiscus; Fuhrmann, 1928 
Pseudodiscus', Fukui, 1929 

Ps 3 udodlscina 3 : Body conical or ovoid, slightly concave 
ventrally and convex dorsally. Acetabulum ventroterminal, 
small with prominent projecting border. Oral sucker cons¬ 
tricted at equator, with paired pouches. Oesophagus without 
bulb or muscular thickening. Caeca long, sinuous or converg¬ 
ing slightly in their middle course. Testes symmetrical, 
multilobed. Pars musculosa well developed. Ovary anterior 
to acetabulum and excretory vesicle. Uterus intercaecal, 
convoluted posterior to testes. Vitellaria extracaecal, extend¬ 
ing from behind oral pouches to middle of acetabuulum. 
Excretory vesicle dorsal to acetabulum; pore postacetabular. 
Parasitic usually in colon of horses, rarely in Indian elephants. 

Type-species : P. collinsi (Cobbold, 1875) Sonsino, 1895 
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108* Pseudodiscus collinsi (Cobbold, 1875) Sonsino, 1895 

(Fig. 73) 

Syn. Amphistomum collinsi Cobbold, 1876 
Amphistomum collinsi; Fischoeder, 1903 
Amphistomum collinsi var. stanleyi Fishoodor 1903 
Pseudodiscus collinsi Stiles and Goldberger, 1910 
Pseudodiscus collinsi; Maplestone, 1923 
Pseudodiscus collinsi; Nicoll, 1923 
Pseudodiscus stanleyi Nicoll, 1923 
Pseudodiscus collinsi; Baylis, 1929 
Pseudodiscus {Pseudodiscus) collinsi Fukui, 1929 
Pseudodiscus collinsi; Sprehn, 1932 
Pseudodiscus collinsi; Bhalerao, 1933 

Specific diagnosis ,—^Briglit pink when fresh resembling 
pomegrenate seeds. Body ovoid or conical, oral end narrower, 
acetabular end broad, rounded, convex dorsally, ventral side 
concave, 3.7-9.33 long, 2.2-5.1 broad, l,8-4.2 thick. Aceta¬ 
bulum 1.4-1.8 in diameter, ventral in front of posterior end 
with prominent raised margin. Oral sucker 0.85-1.06 in 
diameter, constricted in the middle and with two well defined 
globular pouches of 0.6-0.9 diameter. Oesophagus without 
bulb or muscular thickening. Caecal bifurcation at one 
fourth body length from anterior end; caeca long, sinuous 
or converging slightly in their middle course outside testes, 
extending nearly to one seventh body length from posterior 
end. Testes symmetrical, deeply lobed, cauliflower-like at 
about middle of body length. Pars musculosa not much 
coiled. Ovary 0.25-0.27 in diameter, anterior to acetabulum 
and excretory vesicle, to right or left. Genital pore median 
just anterior middle of body length. Vitellaria extending 
from behind oral pouches to about middle of acetabular level, 
follicles extracaecal but extending intrrcaecally at posterior 
end up to level of ovary. Uterus intercaecal, coiled posterior 
to testes. Eggs oval, operculated, with anterior end narrower, 
posterior end wider, 0.14-0.16x0.079-0.089. 

Host ,—Equines and elephants. 

Location ,—^Large intestine. 

Locality ,—^Throughout India, Assam, U.P., Madras; Burma. 

Peter and Srivastava (1960) investigated life cycle. Cercaria 
of “Diplocotylea” group of Sewell with dark isolated patches 
of pigment in anterior third of dorsum of body, a pair of 
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Fia. 73. Pseudodiscus collinsi (Cobbold, 1875) Sonsino, 1895. seg. 
Stlies and Goldberger, 1910. 


oral pouches, oesophagus without bulb and bifurcated 
intestine; main excretory trunks without transverse cross 
connection. 

Snail host,—Indojplanorhis exustus (Deshayes). 

Genus 51. Watsonius Stiles and Goldberger, 1910 

Syn. Ps&udodiscus {WaJtsonius) Fukui, 1929 
HawheaiiLS Stiles and Goldberger, 1910 

Pseudodiscinae : Body pyriform to oval, flattened ventrally, 
convex dorsally. Acetabulum ventroterminal with small 
aperture. Oral sucker with paired pouch-like evaginations. 
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Oesophagus with posterior muscular thickening. Caeca 
straight, terminating at level of acetabulum or further in front. 
Genital pore prebifur cal or postbifur cal. Testes tandem, 
lobed. Pars musoulosa not enormously developed. Ductus 
hermaphroditious apparently absent. Ovary posttesticular, 
sometimes dorsal to acetabulum. Laurer’s canal opening 
anterior to excretory pore. Uterus intercaecal, winding, 
posterior and dorsal to testes. Vitellaria lateral outside 
caeca from intestinal bifurcation to acetabulum. Excretory 
pore caudad of vesicle in acetabular zone. Parasitic in 
intestine of man and monkey exceptionally in colon of 
elephants. 

Type -species : W. watsoni (Con 3 mgham, 1904) Stiles and 

Goldberger, 1910 

109. Watsomus watsoni (Conyngham, 1904) Stiles & 

Goldberger, 1910 

Syn. Amphistomum watsoni Coii 5 mgham, 1904 

Gladorchis watsoni (Conyngham, 1904) Shipley, 1905 
Pseudodiscus (Watsonius) watsoni Fukui, 1929 
Pseudodiscus hawkesi (Cobb., 1876) Bhalerao, 1933 

Specific diagnosis .—Body 8-10 long, 4-5 in maximum 
breadth, pyriform, broadest near the junction of median and 
posterior thirds of body. Acetabulum 1.0 in diameter. Oral 
sucker 1.2 in transverse diameter, about one fifth of body 
length, provided with a pair of lateral posterior pouches. 
Oesophagus short, with muscular thickening. Caeca straight, 
terminating just behind anterior margin of acetabulum. 
Except vitellaria all genital organs lie in median plane. 
Testes squarish, lobed with sharply notched fissures, tandem, 
contiguous in middle third of body. Vas deferens in front of 
anterior testis as intricately coiled vesicula seminalis; pars 
musculosa differentiated; pars prostatica bulbous; ejaculatory 
duct short, joins metraterm at base of genital papilla. Ovary 
small, ovate, close behind posterior testis, slightly to left. 
Laurer’s canal opens anterior to excretory pore. Vitellaria of 
very small follicles confined to caecal region and outside 
caeca. Uterus winding forwards; metraterm present; ductus 
hermaphroditicus in genital papilla. Eggs 112-130x75-80/^. 

Host.—Homo sapiensf monkeys (Gercopithecus, Papio). 

Location .—Small intestine. 

Locality. —Singapore; Africa, 
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XXVI. Subfamily CLADORGHIINAE Liihe, 1909 

Paramphistomidae : Body pyriform, conical, elliptical or 
subcylindrical. Acetabulum ventroterminal, papillated or 
unpapillated. Oral sucker with paired posterior diverticula. 
Oesophagus with or without posterior bulb, occasionally very 
long and divided into anterior long muscular part and a 
posterior small glandular part. Caeca long, simple or winding. 
Testes tandem, diagonal or symmetrical. Cirrus sac present, 
enclosing seminal vesicle,' prostatic complex and cirrus. 
Ductus hermaphroditicus short, if present. Genital sucker 
usually present, sometimes absent. Ovary posttesticular. 
Laurer’s canal opening anterior to excretory pore. Vitellaria 
lateral, variable in extent. Uterus largely posterior and 
dorsal to testes. Excretory pore posterior or dorsal to 
excretory vesicle. Lymph system usually with three pairs 
of longitudinal vessels, one pair in Olveria. 

Key to Indian genera of GJjADORGHIINAE 

Oesophagus usually long, divided into a 
long anterior muscular and a short 
posterior glandular portions; testes 

oblique, sometimes tandem. Thapar and Sinha, 

1945 

Oesophagus not divided into muscular 

glandular portions; testes symmetrical. Pfenderins Stiles and Gold- 

berger, 1910 

Genus 52. Olveria Thapar and Sinha, 1945 

Cladorchiinae : Body elongate pyriform or somewhat coni¬ 
cal, unspined, papillated in region of oral sucker and genital 
sucker. Acetabulum subterminal, moderately large. Oral 
sucker terminal with diverticula fused with it on either side. 
Oesophagus J-shaped, consisting of elongated long anterior 
muscular portion forming only elongated bar of J and the 
short posterior glandular portion forming the curve of the 
J connecting oesophagus with intestinal bifurcation. Caeca 
long forming two or three longitudinal loops, terminating 
anterior to acetabulum. Testes oblique, sometimes tandem, 
entire or slightly lobed, in posterior half of body. Cirrus 
sac thin walled, containing prostatic complex and cirrus. 
Vesicula seminalis outside cirrus sac. Pars musculosa 
absent or present. Genital sucker well developed; genital 
pore prebifurcal. Ovary posttesticular, preacetabular. 
Laurer’s canal opening anterior to excretory pore. Uterus 
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winding from right to left and then to right, dorsal to testes. 
Vitellaria lateral from genital sucker to acetabulum or a little 
in front. Excretory vesicle dorsal to acetabuliun. Lymphatic 
system of one pair of longitudinal vessels, running medial to 
caeca. Parasitic in mammals. 

Type-species : 0. indica Thapar and Sinha, 1945 


Key to species of Olveria 

Caeca curved, inwards at their posterior 
ends; pars musculosa present 0. host Tandon, 1951 

Caeca not curved at their ends; pars mus¬ 
culosa absent. O. indica Thapar and 

Sinha, 1945 


110. Olveria indica Thapar and Sinha, 1945 

(Fig. 74) 

Specific diagnosis. —Body 6.14-7.071ong, 2.35-3.35 in maxi¬ 
mum breadth in middle, gradually tapering towards anterior 
end. Cuticular papillae in oral region and region of genital 
sucker. Oral sucker with posterolateral pouches fused with 
it. Acetabulum oval, 1.3x0.73. Oesophagus 3.6 long, 
J-shaped consisting of long muscular and short glandular 
parts. Caeca long, slender, coiled making two or three 
antero-posterior loops, ending near ovary in front of aceta¬ 
bulum. Excretory pore dorsal immediately preacctabular, 
a little behind Laurer’s canal opening. Excretory vesicle 
rounded, dorsal, slightly overlapping acetabulum. Longi¬ 
tudinal excretory canals connected by transverse anastomosis 
at level of bend of J-shaped oesophagus. Testes slightly 
oblique, rounded, slightly indented; anterior 1.2 x 0.9; posterior 
1.33x0.14. Cirrus 0.57x0.22 enclosed in cirrus sac. Ovary 
rounded, 0.4-0.43 in diameter, slightly to left. Uterus makes 
a few coils, anteriorly S-shaped crossing from right to left and 
then to right as in Gastrothylax. Genital pore at 1.42 from 
anterior end, surrounded by suker, prebifurcal. Eggs oval, 
operculated, 0.068-0.085 x 0.075-0.119. 

Host. —Buffaloes and cattle. 

Location. —Rumen. 

Locality. —^Lucknow, Etawah, Bareilly, U.P. 
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Fig. 74. Olveria indica Thaper and Sinlia, 1945. 

111. Olveria bo si Tandon, 1951 

Specific diagnosis .—Body conical, flattened, 7.63-8.04 X 
0.829-3.01 just in front of acetabulum; cuticular papillae 
present in region of mouth, genital sucker and acetabulum. 
Oral sucker with rounded pouches; papillae in anterior 2/3 of 
pouches. Acetabulum oblong, 1,159-1.892x1.508-2.339. 
Long muscular and short non-muscular parts of oesophagus 
2.171-2.25 and 0.92-0.056 long respectively. Caeca long, 
coiled making three loops, terminating in front of acetabulum, 
always curved at posterior extremity. Testes tandem in 
mature specimens and diagonal in immature specimens; 
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anterior 1.26-1.47x1.559-1.83; posterior 1.176-1.948x1.396- 
1.612, just behind anterior testis, slightly overlapping or 
touching the latter. Vesicula seminalis coiled; pars musculosa 
elongated; pars prostatica small. Pars prostatica and cirrus 
enclosed in cirrus sac. Ovary 0.276-0.368x0.46-0.496. 
Genital pore at 1.71-2.04 from anterior end, .with sucker. 
Eggs oval, operculated, 0.11-0.117x0.065-0738. Excretor^'^ 
vesicle elongated, conical between acetabulum and posterior 
testis. 

Host. —Buffalo, Bos bubalis. 

Location. —^Rumen. 

Locality. —Lucknow, U.P. 


Genus 53. Pfenderius Stiles and Goldberger, 1910 
Syn. Tagumaea Fukui, 1926 

Cladorchiinae : Body conical, oval or p3n’iform, dorsally 
convex. Acetabulum subterminal, relatively large vnth. 
prominent projecting margin and shallow wide cavity pro¬ 
vided with prominent papillae; aperture large. Oral sucker 
with anterior sphincter and paired posterior evagination. 
Oesophagus without muscular bulb. Caeca wavy, terminat¬ 
ing laterally to anterior third of acetabulum. Testes symme¬ 
trical, equatorial, lobed. Cirrus sac present, enclosing vesi¬ 
cula seminalis, pars prostatica and cirrus. Genital sucker 
absent. Ovary posttesticular, anterior to excretory vesicle. 
Laurer’s canal opening anterior to excretory vesicle, does not 
cross excrectory vesicle or canal. Uterus forming dorso- 
ventral coils. Vitellaria lateral extending along caeca from 
intestinal bifurcation to caecal ends with sparsely scattered 
follicles. Excretory vesicle dorsal to acetabulum; pore in 
acetabular zone. Parasi+ic in intestine of elephants. 

Type-species; P. papillatus (Cobbold, 1882) Stiles and 

Goldberger, 1910 


Key to species of Pfenderius 

P, hirmanicus Bhalorao, 

1935 

P. papillatus (Fukui, 1926) 
Stiles and Goldberger, 1910 


Caeca divertioulated internally. 
Caeca not diverticulatod 
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112. Pfenderius papillatus (Cobb., 1882) Stiles and 

Goldberger, 1910 

Syn. Pfenderius heterocerca (Fukui, 1926) Bhalerao, 1935 
Tagumaea heterocerca Fukui, 1926 

Specific diagtiosis. —Body 4.5-5.5 long, 2.5-3.0 broad; pearl 
tint or opaque olive green in colour (alcohol specimens), 
conical, but bent slightly ventrad, greatest diameter between 
third and fourth of body; drosum convex. Genital pore in 
oesophageal zone at about one fourth body length from oral 
margin. Acetabulum terminal or ventroterminal with pro¬ 
jecting margin, 1.7 X 1.4, aperture slightly ventrad, 1.29 x 1.2, 
cavity shallow, surface with prominent papillae. Mouth 
terminal at bluntly pointed anterior end with small papillae. 
Oral sucker with two caudal lateral lobes and with a well 
defined sphincter. Oesophagus markedly curved dorsad, 
convexity ventro-caudad. Caeca wavy, short, extending 
to acetabular zone, curving slightly cephalad. Excretory 
pore dorsomedian; excretory duct almost transverse. Excre¬ 
tory vesicle dorsal in cephalic half of acetabulum. Testes 
equatorial, ventral to caeca, fields separate, zones nearly coin¬ 
cide, irregularly globular, 0.4. Vesicula seminalis coiled. 
Cirrus sac pyriform, large, 0.44-0.82 long, 0.25-0.34 in greatest 
diameter. Ductus hermaphroditicus present. Ovary post- 
testicular, preacetabular or anterolateral to acetabulum or 
median at junction of equatorial and caudad third of body. 
Shell gland caudo-lateral to ovary. Vitellaria with sparsely 
scattered small follicles, from intestinal bifurcation to caecal 
ends external, ventral and to some extent dorsal of caeca. 
Eggs 150x70/4 operculated at one pole and bearing short 
knob at the opposite pole. Lymphatic system of three pairs of 
trunks. 

Host. —Elephant, Elephas iiidicus. 

Location. —Colon or intestine. 

Locality. —India, Andamans; Burma. 

113. Pfenderius; birmallicus^ Bhalerao, 1935 

Specific diagnosis. —Body oval, 2.3 long, 2.1 broad. Mouth 
subterminal, surrounded by papillae. Acetabulum rounded, 
0.92-1.01; diameter to body length 1 :2.5. Genital pore 
0.48 from anterior end. Oral sucker 0.39x0.465; oral diverti¬ 
cula 0.2 X 0.24. Oesophageal bulb with circular muscles. 
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0.62x0.38. Caeca diverticulated internally, terminating 
laterally to acetabulum. Testes anterolateral to acetabulum, 
lobed, 0.28-0.33 x 0.31-0.46. Ovary oval, median, immediately 
in front of acetabulum, 0.25x0.2. Vitellaria lateral to caeca 
and acetabulum. Eggs elliptical, 0.158-0.168x0.09-0.098. 

Host ,—Indian Elephant, Elephas indicus. 

Location, —^Intestine. 

Locality ,—^Burma (Toungoo). 


XXVn. ZYOOGOTYLINAE Ward, 1917 

Paramphistomidae : Body elongate oval, elliptical or 
lanceolate. Acetabulum ventroterminal, divided into two 
parts, the posterior with a caudal overhanging lip produced 
into hom-hke projection on either side. Oral sucker with 
small posterior diverticula. Oesophagus with posterior bulb. 
Caeca terminating in front of acetabulum. Testes tandem. 
Cirrus sac absent. Genital sucker absent. Ovary post- 
testicular, submedian or median. Vitellaria lateral. Uterus 
intercaecal, winding mostly dorsal to testes and ovary. 
Lymphatic system with two or three pairs of longitudinal 
vessels. Parasitic in intestine and rectum of birds and 
reptiles (Ch^lonians). 

Type genus : Zygocotyle Stunkard, 1917 

(no record from India) 

Other genus : Stunkardia Bhalerao, 1931 


Genus 54. Stunkardia Bhalerao, 1931 

Zygocotyiinae : Body elongate. Acetabulum large, divided 
into two parts, anterior semicircular, posterior funnel-like, 
separated by a septum, with a projection on each side poster¬ 
iorly. Oral sucker with small diverticula. Oesophageal 
bulb present. Caeca sinuous, terminating just anterior to 
acetabulum. Genital pore at intestinal bifurcation. Testes 
lobed, tandem, median in middle third of body. Cirrus sac 
absent. Ovary submedian about halfway between posterior 
testis and acetabulum. Uterus convoluted, occupying entire 
preovarian field when gravid. Vitellaria forming groups of 
follicles, extracaecal, from oesophageal bulb to caecal ends. 

31 
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Lymphatic system consisting of two pairs of longitudinal 
vessels. Parasitic in rectum of fresh water turtles. 

Type-species : S. dilymphosa Bhalerao, 1931 


114. Stunkardia dilymphosfa Bhalerao^ 1931 

(Figs. 75) 

R. 0. Chatterji (1936) also described this species, which 
he obtained from different host Morenia ocellata, Bhalerao 
(1931) had obtained from Batagur haska. Chatterji writes 
“present form is identical with Stunkardia dilymphosa Bhale¬ 
rao 1931, except in the size of various organs and in the nature 
of the vitellaria and uterus” He thinks that his specimens 
are more mature. 

Specific diagnosis, —Body elongate, 20-20.3x5-5.6 accord¬ 
ing to Bhalerao, 13.5-20x3.8-7 maximum breadth according 
to Chatterji; cuticle thick, smooth. Oral sucker 2.52-2.87 X 
2.11-2.14 (Bhalerao), 1.8-2.7 x 1.4-1.8 (Chatterji) with a pair 
of small diverticula, 0.7-0.8 long (Bhalerao). Acetabulum 
3.88-3.9x3.15-3.5 (Bhalerao), 2.5-4.1 x 1.7-3.2 (Chatterji); 
its anterior half semicircular, posterior funnel-like, two parts 
separated by a septum; its posterolateral border produced 
into two stout muscular processes. Oesophagus zigzag, with 
posterior oesophageal bulb of 0.75-0.89x0.585-0.685 (Bhale¬ 
rao). Caeca long, sinuous, curved into four bracket-like 
loops, terminating anterior to acetabulum with vesicuJa 
seminalis and metraterm in the foremost bracket, anterior 
testis in second, posterior testis in third and ovary and shell 
gland in the last bracket of the loops. Excretory pore 
anterior to acetabulum; excretory vesicle elongated, broad 
anteriorly. Lymph system of two pairs of vessels, one 
dorsal and one ventral. Testes 0.73-0.94x0.45-0.7 (Bhale¬ 
rao), equal, deeply lobed. Vesicula seminalis extends from 
behind intestinal bifurcation to posterior border of oeso¬ 
phageal bulb. Genital pore just prebifur cal. Cirrus sac 
absent. Ovary 0.5-0.53x0.39-0.48 (Bhalerao), lobed, 
slightly sinistral, anterior to excretory vesicle. Shell 
gland median. Laurer’s canal opens dorsaJly. Recepta- 
culum seminis near ovary. Uterus much coiled, intercaecal 
anterior to ovary. Metraterm to left of vesicula seminalis. 
Eggs 0.132x0.117 (Bhalerao). Vitellaria lateral of small 
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Fig. 75. Stunkardia dilymphosa Bhalerao, 1931. 

A—Ventral view; B—Female genitalia; C —After R. C. 
Chatterji, 1936. 


follicles from level of oesophageal bulb almost to anterior 
border of acetablum. 

Host ,—^Fresh water turtles, Batagur haslca, Morenia ocellata. 

Location, —Rectum. 

Locality, —^Rangoon, Burma. 

XXVIII. Subfamily DIPLODISGINAE Colin, 1904 

Paramphistomidae; Body conical. Acetabulum ventro- 
terminal, large with or without central prominence which 
may assume a sucker like appearance. Oral sucker with 
paired diverticula. Oesophagus ivith muscular bulb. Caeca 
long or short. Testis single, occasionally double in middle 
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third of body. Cirrus sac small. Genital pore median 
usually postbifurcal. Ovary posttesticular, usually sub¬ 
median. Vitellaria of large follicles, extending along caeca 
or grouped at or behind caecal ends. Uterine coils usually 
intercaecal, occasionally are extensive. Excretory pore 
anterior or dorsal to acetabulum. Lymph system with one 
or two pairs of longitudinal vessels. 

Type genus : Diplodiscus Diesing, 1836 

Genus 55. Diplodiscus Diesing, 1836 

Diplodiscinae : Body more or less conical, oculate or not. 
Acetabulum ventroterminal with central papilla. Oral diverti¬ 
cula not very prominent. Oesophagus with bulb. Caeca 
wide, reaching near acetabulum or not. Testis single (double 
in young), equatorial or postequatorial, median or slightly 
submedian. Vesicula seminalis externa and interna present. 
Cirrus sac small, subglobular to elongate, enclosing seminal 
vesicle and ejaculatory duct. Genital pore median in level 
with intestinal bifurcation or posterior to it. Ovary post¬ 
testicular, submedian. Vitellaria follicular along caeca and 
turning inwards at caecal ends, occasionally postcaecal. 
Uterine coils intercaecal. Excretory vesicle saccular with 
paired collecting vessels arising at its anterior end, each of 
which turns back on itself near anterior extremity, running 
backwards to acetabulum. Excretory pore dorsal, post- 
acetabular. Parasitic in endgut of amphibians, rarely fishes. 

Type -species : D. mhclavatus (Pallas, 1760) Diesing, 1836 

Key to Indian species of Diplodiscus 

Genital pore postbifurcal. .. D. amphichrus Tubangui 

1933, 

Grenital pore prebifurcal. D. mehrai Pande, 1937 

115. Diplodiscus amphichrus Tubangui, 1933 

Syn. Diplodiscus amphichrus var magnus Srivastava, 1934 

Specific diagnosis ,—Body conical, 1.38-6.7; maximum 
breadth 0.98^2.1. Oral sucker 0.32-0.56; oral pouches 
0.1-0.26. Oesophagus 0.2-0.56 long; oesophageal bulb 
0.1-0.26x0.1-0.17 or 0.11-0.13 in diameter. Acetabulum 
0.55-1.5 in diameter with a central accessory sucker 0.1-0.35. 
Testis single, subspherical, entire, median, 0,37-0.95 X 
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0.37-0.95x0.25-0.4 with anterior margin in equatorial region 
of body. Cirrus sac 0.1-0.22. Genital pore postbifiircal 
almost median, at about end of anterior third of body, a 
little behind intestinal bifurcation. Ovary oval or rounded, 
dextral, 0.17-0.4 or 0.21-0.22x0.16-0.22. Vitelline follicles 
large scattered on either side and posterior part of body, 
reaching anteriorly to intestinal fork or middle of oesophagus, 
posteriorly turning inwards at about caecal ends, not meeting 
mesially. Eggs 0.122-0.14x0.05-0.071. 

Host,—Rana Hgrina, 

Location, —Rectum. 

Locality, —Allahabad, Lucknow, Bombay. 

116. Diplodiscus mehrai Pande, 1937 

(Fig. 76) 

Syn. D, amphichms (Tubartgui, 1933) Singh, 1954 

Specific diagnosis ,—Body conical, 2.1-3.2 long, 1-1.3 in 
maximum breadth a little in front of acetabulum, transluscent 
with excretory vessels as black wavy tubes in living condition. 
Oral sucker 0.36x0.2-0.32 broad in region of diverticula; 
the latter 0.2x0.18. Oesophagus 0.38-0.5 long, arises 
ventrally to evaglnations from bottom of oral sucker; oeso¬ 
phageal bulb 0.11-0.14x0.07-0.1. Caeca terminate a little 
in front of acetabulum. Acetabulum 0.56-0.74x0.9-1.1 vith 
accessory sucker dividing acetabulum into two halves. Genital 
pore just behind oesophageal bulb, prebifurcal. Excretory’^ 
pore dorsal, midway between extreme posterior end and 
central sucker of acetabulum. Excretory vesicle tubular, 
obliquely situated above acetabulum between it and shell 
gland. L 3 anph vessels two outside and dorsally to caeca 
on each side. Testis single, almost globular, 0.23-0.4 x 
0134-0.45. Cirrus sac 0.18x0.16, enclosing coiled vesicula 
seminalis interna and ejaculatory duct surrounded by pro¬ 
state cells. Ovary spherical. 0.16-0.18 in diameter. Laurer’s 
canal opens dorsally immediately in front of shell gland. 
Receptaculum seminis absent. Uterus passes posteriorly 
on right side of ovary and reaching anterior border of aceta¬ 
bulum travels forwards dorsally to testis, occupying entire 
intercaecal space. Metraterm thick walled, convoluted, 
provided with gland cells. Vitellaria extend from a little 
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behind oral evaginations to anterior border of acetabulnm, 
meeting mesially in acetabular part of body; follicles large, 
35-40 in all, laterally and ventrally to caeca except in hinder 
region, where they pass mesially forming a dorsally placed 
row. Eggs 0.14x0.09. 

Kaw (1950) collected mature forms of smaller size and the 
young with testes separated from each other. His measure- 



Fig. 76. Diplodiscus meh7'ai P&ndQf Dorsal view 
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ments : Body 1.7-'2.26x0.84-'1.08. Oral sucker 0.17-0.28. 
Acetabulum 0.51-0.75x0.7-0.96. Accessory sucker 0.15-0.22 
X 0.18-0.29. Oral evagination 0.12-0.17x0.1-0.15. Oeso¬ 
phagus 0.2-0.35 long; oesophageal bulb 0.1-0.16x0.13. 
Testis 0.17-0.45x0.26-0.45. When testes are separate, 
anterior testis 0.18x0.15, posterior testis 0.19x0.14. Cirrus 
sac 0.12-0.16x0.09-0.14. Ovary 0.13-0.24x0.1-0.17 Eggs 
0.112-0.135 X 0.054-0.086. 

Host,—*Rana cyanophlyctis, Bufo viridis and Rana sp. 

Location. —Rectum and intestine. 

Location, —^Almora (Kumaon Hills), Srinagar (Kashmir), 
Punch. 

XXIX. Subfamily PSEUDOGHIORGHIINAE 
Yamaguti, 1958 

Paramphistomidae : Body subcylindrical. Acetabulum ven- 
troterminal, not very large, pear-shaped. Oral sucker with 
two pDsterior diverticula. Oesophagus with strongly musculai: 
posterior bulb. Caeca narrow, undulating dorsoventrally, 
terminating near acetabulum. Genital pore immediately 
postbifurcal. Genital sucker absent. Testes tandem in 
middle third of body. Cirrus sac present. Genital atrium 
shallow with stout papilla. Ovary posttesticular, median. 
Vitellaria extending nearly entire length of caeca laterally as 
well as ventrally. Excretory vesicle small, pore preacetabular 
between caecal ends. Parasitic in frogs. 

Type genus : Pseudochiorchis Yamaguti, 1958 

Genus 56. Pseudochiorchis Yamaguti, 1958 

Pseudochiorchiinae .* Body small, subcylindrical, slightly 
concave ventrally, strongly convex dorsally, with very small 
papillae around mouth. Oral sucker preceded by short 
vestibule, with two posterior diverticula. Oesophagus with 
strongly muscular posterior bulb. Caeca narrow, undulating 
dorsoventrally, reaching near anterior end of acetabulum. 
Acetabulum ventro-terminal, not very large, pear-shaped 
with ventral aperture. Testes tandem, indented or slightly 
lobed. Seminal vesicle coiled. Cirrus sac thin walled, 
containing very small part of vesicula seminalis, pars prosta- 
tica and ejaculatory duct. Genital papilla stout in shallow' 
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genital atrium with male and female pores opening through 
it. Ovary median, midway between [josterior testis and 
acetabulum. Receptaculum seminis absent. Vitellaria 
lateral and ventral to caeca. Uterus anterior to ovary, 
dorsal and anterior to testes. Genital pore immediately 
postbiforcal. Eggs large. Excretory vesicle small; pore 
midway between caecal ends, preacetabular. Parasitic in 
frogs. 

Type-species : P. burti (Prudhoe, 1944) Yamaguti, 1958 

117. Pseudochiorchis burti (Prudhoe, 1944) Yamaguti, 

1958 

(Fig. 77) 

Syn. Ghiorchis burti Prudhoe, 1944 

Specific diagnosis .—^Body 3.7 or 5.1 long, maximum breadth 
between 1.1 and 1.3. Acetabulum almost pear-shaped, 
0.63-0.76x0.51-0.64. Anterior tip of body surrounded by a 
number of very small papillae, more numerous around oral 
aperture; latter connected with oral sucker by a short canal. 
Oral sucker 0.42-0.48 X 0.36-0.43. Oral pouches 0.13-0.16 
long, arise from postero-dorsal border of oral sucker and 
directed posteriorl 3 ^ Oesophagus 0.15-0.21 long; oesopha¬ 
geal bulb 0.24-0.27x0.18-0.21. Caeca narrow, undulating 
dorsoventrally, extending to near anterior border of aceta¬ 
bulum. Excretory pore dorsal, midway between caecal 
ends; excretory vesicle small, with two vessels arising from 
it, diverging to caecal ends and extending to anterior region. 
Lymphatic vessels four, one dorsal and ventral on each side 
to inner border of caeca. Genital pore immediately post- 
bifurcal. Genital atrium shallow with a stout papilla through 
which male and female pores open, the former being anterior. 
Cirrus sac thin walled, enclosing very small portion of seminal 
vesicle and ejaculatory duct, part of which is differentiated 
as pars prostatica. Testes tandem in nuddle of body, slightly 
lobed, 0.22-0.45x0.31-0.67 Ovary median about midway 
between posterior testis and anterior border of acetabulum, 
almost rounded, 0.12-0.18 in diameter. Shell gland behind 
ovary. Vitelline ducts open into rounded receptacle, 0.062 
in diameter. Vitellaria lateral and ventral along caeca. 
Uterine coils confined to area between caeca and anterior to 
ovary, passing testes dorsally. Eggs 0.157-0.17 x 0.105-0.11. 
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Fiq. 77. Pseudochiorchis burti (Prudhoe, 1944) Yamaguti, 1968. 
Host,—Rana hexadactyla. 

Locality, —^Colombo, Sri Lanka. 

XXX. Subfamily DADAYTREDATINAE Yamaguti, 

1958 

Paramphistomidae : Body elliptical, lanceolate or oval. 
Acetabulum ventroterminal, not very large. Oral sucker 
with, posterior diverticula. Oesophagus with posterior bulb. 
Caeca narrow, somewhat sinuous, terminating a little in 
front of posterior extremity. Testes tandem, intercaecal, 
lobed, rarely entire. Cirrus sac present. Genital sucker 
present or absent; genital papilla absent. Genital pore 

32 
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immediately postbifurcal. Ovary postequatorial. Vitellaria 
extending along whole caeca or their posterior portion. 
Excretory pore dorsal or anterior to acetabulum. Parasitic 
in fishes. 

Type genus : Dadytrema A Travassos, 1931 

Key to Indian genera of DADYTREMATINAE 

Grenital sucker absent; Lymphatic vessels 

three pairs Orientodiscus Srivastava, 

1938 

Grenital sucker present; lymphatic vessels 

two pairs. Protocladorchis WiW&y, 1936 

Genus 57 Orientodiscus Srivastava, 1938 

Dadaytrematinae : Body fusiform or cylindrical, smooth. 
Acetabulum strongly muscular, cup-shaped, subterminal. 
Oral sucker with posterolateral pouches. Oesophagus with 
elongate spindle-shaped bulb. Caeca long, somewhat un¬ 
dulating, terminating anterior to acetabulum. Testes large, 
spherical or lobed, tandem, intercaecal, anterior almost 
equatorial. Cirrus sac present. Genital sucker absent. 
Genital pore immediately postbifurcal. Ovary submedian, 
between caecal ends at about midway between posterior 
testis and acetabulum. Laurer’s canal present. Vitellaria 
lateral from level of oesophageal bulb to level of anterior 
end of acetabulum. Uterus intercaecal, preovarian. Eggs 
very large. Excretory vesicle antero-dorsal to acetabulum. 
Lateral vessels forming loops around caeca. Lymphatic 
system consisting of three pairs of longitudinal vessels. 
Parasitic in large intestine or rectum of fishes. 

Type -species : 0. lohatum Srivastava, 1938 

Key to species of Orientodis»cus 

Gonads lobod. O. lohatum Srivastava, 1938 

Gonads entire. 0, jumnai Srivastava, 1938 

118. Orientodiscus lobatum Srivastava, 1938 

Specific diagnosis, —^Length S-*?, maximum breadth 1.12-1.82 
across level of testes. Oral sucker 0.22-0.24x0.26-0.3; 
postero-lateral pouches 0.1-0.12 in diameter. Acetabulum 
0.68-0.76 in diameter. Oesophagus narrow, 0.44r-0.54 long; 
oesophageal bulb 0.3-0.5x0.14-0.22, spindle-shaped. Caeca 
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long with crenated outer margin, somewhat sinuous extending 
to posterior level of ovary. Testes tandem, lobed, massive, 
intercaecal; anterior 0.7-1.04x1.14, at end of anterior half 
of body; posterior 0.64r-1.12x 1.66. Vesicula seminalis trans¬ 
versely coiled. Cirrus sac egg-shaped, 0.22-0.3x0.12-0.2, 
enclosing small vesicula seminalis interna, small tubular 
pars prostatica and small ductus ejaculatorius. Ovary 
slightly triangular with deep notch at its base directed towards 
right caecum, 0.24-0.3x0.22-0.38, slightly to right, at one 
fourth to one seventh of body from hinder end. Uterus 
transversely coiled, preovarian. Eggs 0.144-0.129 x 0.064- 
0.075. Vitellaria of irregular follicles from level of anterior 
margin of acetabulum to middle of oesophageal bulb, extend¬ 
ing a little towards median line at posterior end. 

Host, —^Fresh water fish, Silundia gangetica Cuv. and Val. 

Location. —^Rectum. 

Locality. —^Allahabad, U.P. 

119. Orientodiscus jumnia Srivastava, 1938 

Specific diagnosis. —Body cylindrical, smooth, 5.46 long, 
1.2 in maximum breadth in region of testes. Oral sucker 
0.24x0.26. Acetabulum 0.66 in diameter. Oesophagus 
narrow, 0.32 long; oesophageal bulb 0.3x0.16. Caeca wavy, 
extending to level of ovary. Testes spherical, entire, tandem, 
intercaecal in middle of body, 0.66-0.75 in diameter. Vesicula 
seminalis externa long, coiled. Ovary spherical, 0.24 in 
diameter, slightly to leftj at commencement of last quarter 
of body. Eggs 0.114-0.12x0.072-0.076. Vitellaria from 
posterior level of oesophageal bulb to anterior level of aceta¬ 
bulum. 

Host.—Silundia gangetica Cuv. and Val. 

Location. —Rectum. 

Locality. —Allahabad, U.P. 

Genus 58. Protocladorchisr Willey, 1935 
Syn. Maccallumia R. C. Chatterji, 1938 

Dadayfcrematinae : Body oval to elliptical, papillated 
anteriorly, convex dorsally, flattened ventrally. Acetabulum 
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small, ventroterminal. Oral sucker terminal with posterior 
diverticula in the form of saccular appendages. Oesophageal 
bulb elongate, muscular. Caeca terminating in front of 
acetabulum. Testes large, irregularly lobed, intercaecal, 
tandem or somewhat diagonal; anterior testis preequatorial. 
Cirrus sac and genital sucker present. Genital pore median 
near intestinal bifurcation. Ovary submedian, much in front 
of acetabulum behind middle of body. Laurer’s canal opening 
anterior to excretory pore. Vitellaria lateral from intestinal 
bifurcation or testicular zone to beyond caecal ends. Uterine 
coils inercaecal, dorsal to testes, extending posterior to ovary. 
Excretory vesicle small, dorsal; pore immediately anterior 
to acetabulum. Lymphatic system of two pairs of longi¬ 
tudinal vessels dorsal and lateral to caeca. Parasitic in 
intestine of freshwater fishes. 

Type-species ; P. pangasi (MacCallum, 1905) Willey, 1935 

120. Protocladorchis burmanica (Chatterji, 1938) 

(Fig. 78) 

Syn. Protocladorchis hurmanicus (Chatterji, 1938) Yamaguti, 
1954 

Maccallumia burmanica Chatterji, 1938 

Specific diagnosis ,—Body oval, flattened, 3.5-7.2 long; 
1.43-2.7 in maximum breadth. Anterior extremity to just 
posterior to oral pouches surrounded by transverse rows of 
papillae. Mouth small, terminal, surrounded by a row' of 
papillae. Oral sucker 0.212-0.334x0.24. Acetabulum 0.4- 
0.835x0.45-0.9. Muscular oral evaginations slightly smaller 
than oral sucker, 0.15-0.27 in diameter. Oesophagus 
0.132-0.62 long; posterior muscular bulb 0.14-0.25 long. 
Genital pore median near intestinal bifurcation, 0.55-1.65 
from anterior end. Caeca sinuous, ending a short distance 
anterior to acetabulum. Testes deeply lobed, almost equal; 
anterior 0.763-1,2x0,87-1.7; posterior testis 0.8-1.34X 
0.87-1.7, occupying one third body length partly in anterior 
third and partly in middle third. Vesicula seminalis much 
coiled opens into cirrus sac enclosing pars prostatica and 
coiled ductus ejaculatorius. Ovary almost spherical, 0.267- 
0.48 in diameter, almost median. Vitellaria of lateral lobulated 
masses from a little behind anterior margin of anterior testis 
to end of caeca or slightly beyond. Uterus much coiled, 
extending behind ovary, most tortuous in posterior part of 
body behind testes. IJggs thin walled, oval, 0.08-0.097 X 
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Fig. 78. ProtocladorcUis burmanira Yamaguti. 1958. 

0.056-0.06. Excretory vesicle small, spherical; pore median, 
immediately anterior to acetabulum. 

Host .—Siluroid fish, Pangasius pangasius (Ham.) 

Location. —^Intestine. 

Locality. —Rangoon, Burma. 
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XXXI. Subfamily NIGOLLODISGINAE Skrjabin, 1949 

Paramphistomidae, —Body conical, Acetabulum very large, 
occupying whole breadth of expanded posterior end of body. 
Oral diverticula small. Oesophageal bulb present. Testes 
extracaecal, symmetrical. Cirrus sac present. Genital sucker 
very large. Genital pore prebifurcal. Ovary near left 
caecal end. Vitellaria limited to posttesticular extracaecal 
held, confluent behind ovary. Uterine coils intercaecal. 
Excretory system H-shaped. Lymphatic system of three 
pairs of longitudinal vessels. Parasitic in fresh water fishes. 

Type genus : Nicollodiscus Srivastava, 1938 

Genus 59. Nicollodii^cus Srivastava, 1938 

Nicollodiscinae : Body conical, smooth. Acetabulum very 
large, circular, papillose at base of body. Oral sucker with 
small paired diverticula. Oesophagus with posterior bulb. 
Caeca follow a typical course, ending at base of body. Testes 
almost symmetrical, lobed, extracaecal at about middle of 
body. Cirrus sac present. Male and female pores lie close 
together in shallow but large genital atrium surrounded by 
feebly muscular wall forming the large prebifurcal genital 
sucker. Ovary submedian, near left caecal end. Vitellaria 
of small follicles, lateral, posttesticular outside caeca, meeting 
mesially behind ovary. Uterus intercaecal. Eggs large. 
Excretory system H-shaped. Lymphatic vessels three pairs. 
Parasitic in intestine of fresh water fishes. 

Type-species : Nicollodiscus gangeticus Srivastava, 1938 


121. Nocollodiijcus gangeticus Srivastava, 1938 

Specific diagnosis, —Body 9.0-10.4 long, 7.0-8.2 in maximum 
breadth across acetabulum. Oral sucker 0.76-0.88 x 0.76-0.98; 
lateral diverticula small, 0.16-0.5x0.16-0.24. Acetabulum 
large, circular, 6.2-7.5 in diameter, studded on inner surface 
with many prominent papillae. Oesophagus narrow, 1.3-1.4 
long; oesophageal bulb oval, 0.52-4).84x 0.26-0.4. Caeca 
follow a typical course ending at base of body. Testes deeply 
lobed at about middle of body, almost symmetrical outside 
caeca; left testis 1.54-1.84x0.76-1.02; right testis 1.8-1.9 X 
0.88-1.08, a little posterior to left one. Cirrus sac bulb¬ 
shaped, 0.34-0.46x0.24-0.28. Vesicula seminalis coiled; pars 
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prostatica and coiled ductns ejaculatorius all enclosed in 
cirrus sac. Genital sucker 1.0-1.4 in diameter; genital pore 
slightly sinistral, in level with oesophageal bulb. Ovary 
ovoid, 0.46-0.64x0.38-0.52, close to end of left caecum. 
Laurer’s canal conspicuous. Vitellaria of small follicles 
arranged in the form of U, extracaecal, posttesticular, meeting 
mesially behind ovary. Eggs 0.114-^.152x0.053-0.072. 

Host,—Silundia gangetica Cuv. and Val. 

Location, —^Large intestine. 

Locality, —^Allahabad, U.P. 


XXXII. Subfamily HELOSTOMATINAE Skrjabin, 1949 

Paramphistomidae : Body elliptical. Oral diverticula form¬ 
ing very prominent claviform appendages. Oesophagus with 
posterior bulb. Acetabulum large, wider than posterior end 
of body proper with a dorsal hood. Testes symmetrical, 
intercaecal. Cirrus sac and genital sucker present. Genital 
pore behind oral sucker. Ovary post equatorial. Vitellaria 
lateral, extending whole length of caeca. Uterus passing 
between two testes. Parasitic in fishes. 

Type genus : Helostomatis (Fukui, 1929) Travassos, 1934 


Genus 60. Heloistomatiis (Fukui, 1929) Travassos, 1934 

Helostomatinae : Body elliptical. Acetabulum large, ven- 
troterminal with a dorsal hood anteriorly. Oral diverticula 
long, in form of claviform appendages. Oesophagus with 
bulb. Caeca terminating at anterior border of acetabulum 
short of posterior extremity. Testes symmetrical, inter¬ 
caecal 4n midregion of body. Cirrus sac and genital sucker 
present. Genital pore prebifurcal, immediately behind oral 
sucker. Ovary postequatorial. Vitellaria lateral, extending 
from intestinal bifurcation or oesophageal bulb to caecal 
ends. Uterine coils intercaecal passing between testes. 
Excretory vesicle bifurcating anteriorly; excretory pore 
dorsal. Three lymphatic vessels on each side. Parasitic in 
intestine of fishes. 

Type-species : H, helostomatis (MacCallum, 1905) 

Travassos, 1934 
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122. Helo^tomatis^ s^akrei Bhalerao, 1937 

(Fig. 79) 

Specific diagnosis ,—Body almost elliptical, smooth, 1^7 
long, 0.73 in maximum breadth at about midbody. Oral 
sucker 0.185x0.17 with ventroterminal mouth; di'verticula 
large and stout, diverging posteriolaterally, each 0.215 long, 
divided into thin anterior and bulb-like posterior parts lined 
with thick cuticle and having powerful musculature. Aceta¬ 
bulum large, 0.6 in diameter with anterior half bounded by a 
hood-like margin, posteriorly simple, rounded unlike the 
genotype. Oesophagus 0.3 long. Caeca characteristically 
sinuous, terminating dorsally to anterior face of acetabulum. 
Excretory pore dorsal, almost above the centre of acetabulum. 
Lymphatic vessels three on each side, two lying internally 
and third externally to caeca. Testes oval, lobed, 0.3-0.32 X 
0.135-0.16, symmetrical, immediately behind intestinal fork 
in contact with caeca externally. VesicuJa seminalis externa 



•4 mm 

Fig. 79. Helostornatis saJcrei Bhalerao, 1937. 

to right side of oesophageal bulb. Cirrus sac almost pear- 
shaped, 0.094x0.0525. Visicula seminalis interna tubular, 
slightly curved; pars prostatica flask-shaped. Genital pore 
median, slightly posterior to the bifurcation from which oral 
diverticula diverge towards sides, surrounded by genital 
sucker. Ovary trilobed, 0.13x0.08 immediately behind 
testicular zone. Shell gland mediau behind ovary, slightly 
overlapping anterior border of acetabulum. Laurer’s canal 
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present. Uterine coils fill intercaecal space, except that 
occupied by gonads passing anteriorly to left side of oeso¬ 
phageal bulb. Vitellaria extracaecal, from level of anterior 
border of oesophageal bulb to slightly short of caecal ends, 
a few follicles overlapping caeca posteriorly. Eggs large, 
a few, 0.074-0.82x0.042^.044. 

Host,—Labeo calbasu. 

Location, —^Intestine, 

Locality, —^Poona, Maharashtra. 

XXXIII. Subfamily GLEPTODISCINAE Skrjabin, 1949 

Paramphistomidae : Body subcylindrical or somewhat fusi¬ 
form. Acetabulum ventroterminal, not very large. Oral 
sucker with small diverticula. Oesophagus without bulb. 
Testes tandem in midregion of body. Cirrus sac present. 
Genital pore bifurcal, surrounded by muscular disc. Ovary 
between caecal ends, slightly in front of acetabulum. Vitclla- 
ria postequatorial along posterior part of caeca in testiculo- 
ovarian zone. Excretory vesicle small with dorsal pore and 
arms united anteriorly. Lymphatic vessels three on each 
side. Parasitic in marine and fresh water fishes. 

Type genus: Gleptodiscus Linton, 1910 

Genus 61. Gleptodiscus Linson, 1910 
Syn. Neocladorchis Bhalerao, 1937 

Oleptodiscinae : Body small cylindrical or fusiform with 
bluntly pointed or rounded extremities. Acetabulum not 
very large. Mouth terminal. Oral diverticula small. Oeso¬ 
phagus without bulb. Caeca reaching to near posterior 
extremity. Testes slightly oblique tandem, contiguous, 
equatorial or preequatorial for the most part. Vesicula 
seminalis coiled. Cirrus sac present. Genital pore at intesti¬ 
nal bifurcation, surrounded by muscular disc. Ovary median 
or submedian closely anterior to acetabulum with shell gland 
behind it. Vitellaria posttesticular, postequatorial along 
posterior part of caeca. Uterus coiled, intercaecal, pro- 
ovarian. Eggs large. Excretory vesicle small, with dorsal 
pore and arms united dorsal to anterior part of oesophagus. 
Parasitic in marine and fresh water fishes. 

Type -species : G. reticulaius Linton, 1910 
33 
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123. Gleptodiscus poonensis (Bhalerao, 1937) 

(Fig. 80) 

Syn. Neocladorchis poonensis Bhalerao^ 1937 

Specific diagnosid ,—Body sub cylindrical with most anterior 
part sharply attenuated and distinct, 1.8-5.85 long X 0.6-1.4 
broadest part immediately in front of acetabulum; small 
papillae on anterior part, rest of cuticle smooth. Oral sucker 
0.22-0.33x0.24-0.38; posterolateral diverticula 0.225-0.3 X 
0.185-0.235, oval and together broader than width of oral 
sucker. Acetabulum 0.63-1.07 in diameter. Oesophagus 
0.36-0.68 long, 0.125-0.175 wide. Caeca somewhat sinuous, 
reaching anterior border of acetabulum, sometimes overlapping 
it. Excretory vesicle oval, dorsal to acetabulum; pore dorsal. 



Fig. 80. Gleptodiscus poonensis (Bhalerao, 1937). 
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slightly behind middle of acetabulum. Three lymphatic 
vessels on each side of body. Testes slightly oblique tandem, 
almost preequatorial, touching or overlapping each other, 
0.36-0.825x0.28-0.67 Vesicula seminalis externa much 
coiled. Cirrus sac small, 0.285-0.33x0.17-0.18; vesicula 
seminalis interna coiled at base of cirrus sac; pars prostatica 
straight. Genital pore on intestinal fork. Ovary round, 
0.13-0.28 in diameter, median slightly in front of acetabuulum; 
shell gland immediately behind ovary. Laurer’s canal 
present. Uterus fills up intercaecal space between ovary 
and posterior testis, passing dorsally to testes, terminal part 
muscular opening into genital atrium posterior to opening 
of cirrus sac. Vitellaria extracaecal and partly caecal, extend¬ 
ing from some distance behind posterior testis to caecal ends. 
Eggs 0.15-0.17x0.056-0.06. 

Host,—Barbus dobsoni. 

Location, —^Intestine. 

Locality, —^Poona, Maharashtra. 


XXXIV Subfamily SOLENOECHIINAE Hilmy, 1949 

Paramphistomidae : Body elongate, with lip-like terminal 
lobe. Acetabulum sub terminal, with semilunar muscular 
cushion anterodorsally. Oral sucker elongate with or with¬ 
out two inconspicuous diverticula. Oesophageal bidb present 
or absent. Caeca long with distal ends curved. Testes 
tandem in midregion of body. Cirrus sac present or absent. 
Cirrus opening into genital atrium immediately in front of 
uterus. Ovary posttesticular, median. Laurer’s canal open¬ 
ing posterior to excretory pore. Vitellaria lateral, extensive. 
Uterine coils dorsal and anterior to testes. Excretory vesicle 
intertesticular, opening dorsally at about level of vesicle. 
Lymph system with two pairs of longitudinal vessels. Parasi¬ 
tic in Sirenia. 

Type genus : Solenorchis Hilmy, 1949 


Key to genera of SOLENOECHIINAE 

Oesophogeal bulb and cirrus sac absent. Solenorchis Hilmy, 1949 
Oesophageal bulb and cirrus sac present. Jndosolenorchis Crusz, 1961 
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Genus 62. JndosJolenorchis Crusz, 1951 

Solenorchiinae : Body fusiform, flattened or slightly curved 
ventrally, convex dorsally, with postacetabular muscular lip. 
Acetabulum subterminal, with semilunar muscular cushion 
anterodorsally. Oral sucker preceded by vestibule, with two 
inconspicuous dorsolateral pouches. Oesophagus wdth post¬ 
erior bulb. Caeca ribbon-shaped, flattened from side to side, 
terminating divergently in front of acetabulum. Testes 
tandem in middle third of body, separated from one another 
by excretory vesicle. External seminal vesicle much coiled. 
Cirrus sac well developed containing coiled internal seminal 
vesicle and straight cirrus. Cirrus opening immediately in 
front of uterus in spacious genital atrium. Genital pore at 
level of intestinal bifurcation. Ovary immediately post- 
testicular, median. Laurer’s canal opening middorsally at 
level of posterior testis. Vitellaria from region of oral sucker 
to a little behind caecal ends. Uterine coils mainly dorsal 
and anterior to testes. Eggs large. Excretory vesicle inter- 
testicular, with large posterior diverticulum ending in cods 
between ovary and acetabulum. Just behind ovary this 
diverticulum gives off two lateral arms, which run ventrally 
and merge into two main lateral longitudinal ducts. Lym¬ 
phatic system of two pairs of longitudinal vessels. Para^tic 
in caecum of Sirenia. 

Type-species : J. Jiirudinaceus Crusz, 1951 

124. Indosolenorcbii$ liirudinaceusf Crusz, 1951 

(Fig. 81) 

Specific diagnosis ,—^Length 10-12, maximum breadth 3.2-4 
about the middle, narrower anteriorly than posteriorly with 
convex lateral margins, ventral surface flattened or concave, 
dorsal surface convex; posterior end bluntly broad, frayed 
out into a distinct postacetabular muscular lip. Acetabulum 
subterminal, large, deep, almost spherical, 1-2 in diameter, 
1.18 in depth, with strongly developed, semilimar muscular 
cushion in its antero-dorsal aspect. Postacetabular lip 
dorsally along posterolateral margin of acetabulum 15 long, 
3 in width. General body shape, acetabulum fringed by 
flattened lip and transverse straitions of cuticle all make the 
fluke leech-like in appearance and hence the specific name 
Jiirudinaceus, Mouth terminal, longitudinal sht; oral vesti¬ 
bule 0.61 long, rudimentary. Oral sucker (pharynx) accord- 
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ing to Hilmy, 1.26x0.85, with sphincters at ends, stronger 
posterior sphincter at oesophageal end provided with two 
inconspicuous dorsolateral pouches at posterior end. Oeso¬ 
phagus short, straight, 1.02 long, 0.37 in diameter with oeso¬ 
phageal bulb at posterior end. Caeca ribbon-shaped, flattened 
from side to side, sinuous, terminating divergently in front of 
acetabulum with posterior end narrow and curved outwards. 
Excretory pore dorsal at level of posterior testis or just behind. 
Excretory sac large, equatorial between testes, with its 
posterior margin close to posterior testis, 1.4 long, 0.65 broad 
with its large three pronged diverticulum arising from dorsal 



Fig. 81, Indosolenorchia hiradinaceus Crusz, 1951. 
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right or left side, extending posteriorly and giving off two 
lateral arms, ventrally merging into two longitudinal excretory 
ducts. Genital pore without sucker, median at 3-3-5 from 
anterior end, bifurcal. Genital atrium spacious. Cirrus sac 
just behind atrium, 0.85x0.35-0.44. External seminal 
vesicle much coiled. Testes in middle third of body, tandem, 
almost equal, separated by excretory vesicle, lobed ventrally, 
0.82-1.03x0.6 from side to side, 1.35-1.47 dorsoventrally; 
posterior testis 2.4 in front of acetabulum. Ovary imme¬ 
diately behind posterior testis, subspherical, 0.44-0.52 X 
0.35-0.44. Laurer’s canal opens middorsally at about level 
of posterior testis, much behind excretory pore. Vitellaria 
large follicles, lateral outside caeca from middle of oral sucker 
to behind tips of caeca, more crowded and massive at level 
of oesophagus and near posterior curvature of caeca. Uterus 
first winds slightly posteriorly and then proceeds forwards 
dorsal to testes and to right and left of middle line on the side 
opposite the posterior diverticulum of excretory vesicle, 
forming the sets of convolutions one dorsal to posterior testis 
and the other between anterior testis and cirrus sac, running 
ventral to the latter. Eggs ovoid, operculated, 0.09-0.13 X 
0.05-0.08. 

Host,—Dugong dugong (Muller, 1776), male. 

Location, —Caecum. 

Locality, —^Indian ocean, off Colombo. 

D. Superfamily NOTOGOTYLOIDEA La Rue, 1957 

Paramphistomata : Cercariae monostomate without aceta¬ 
bulum. Pharynx absent. Excretory vesicle V-shaped or 
Y-shaped with long arms united anteriorly or short tubular 
with lateral branches. Caudal excretory canals running in 
part of length of tail in cercaria with lateral openings some 
distance behind the base. Protrusible cup-shaped attaching 
structures situated posterolaterally. Eggs small, with polar 
filaments. 

Key to Indian families of NOTOGOTYLOIDEA 

1. Large monostomes, provided ventrally 
with curved bluntly pointed papillae 
or spines in quincunx; parasitic in 

Sirenia. .. Rhabdiopoeidae Poche, 

1926 
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Small or medium sized monostomes 
without ventral papillae or spines in 
quinounx; parasitic in turtles, birds 
and mammals rarely fishes... . 2 

2. denital pore median, at posterior 

extremity; parasitic inSirenia. Opisthotbematidae 

Poche, 1926 

(Jenital pore near intestinal bifurca¬ 
tion or far behind it but never near 
posterior extremity, .. 3 

3. Head collar, absent; parasitic in birds 

and mrammTals . Notocotyudae Liihe, 

1909 

Head collar present; parasitic in turt¬ 
les, rarely &hes. PBONOCBPHAIilDAE LOOSS, 

1902 

X. Family NOTOCOTYLIDAE Liihe, 1909 

Notocotyloidea : Small elongate or oval monostomes with 
somewhat rounded ends, sometimes a little concave ventraUy 
or body margins turned over ventrally in the form of a canoe; 
cuticle spined ventrally or without spines. Longitudinal 
rows of glands or longitudinal ridges on ventral surface 
present or absent. Oral sucker small. Pharjmx absent. 
Oesophagus short. Caeca simple, long ending near posterior 
extremity or more forwards. Genital pore median or sub¬ 
median, bifurcal, postbifurcal or more posterior to intestinal 
bifurcation, just preequatorial or equatorial. Testes symme¬ 
trical one on each side of terminal part of caeca or posterior 
to caeca. Vesicula seminalis externa present or absent. 
Cirrus sac very long or curved C-shaped, enclosing part of 
or whole vesicula seminalis, prostatic complex and long 
eversible ductus ejaculatorius. Ovary median between testes 
or posttesticular. Shell gland complex in front of ovary. 
Receptaculum seminis absent. Laurer’s canal usually present. 
Vitellaria follicular, mostly extracaecal, anterior, lateral or 
dorsal to testes. Uterus intercaecal, transversely coiled, 
preovarian. Eggs with polar filament at each pole. Excre¬ 
tory vesicle Y-shaped wdth short stem and long arms united 
anteriorly. Parasitic in intestine of birds or mammals. 

Type genus : Notocotylus Diesing, 1839 

Key to Indian subfamilies of NOTOCOTYLIDAE 

Grenital pore submedian, far behind intesti¬ 
nal bifurcation, just preequatorial. 

Cirrus sac curved, C-shaped; vesicula 

seminalis external present or absent. Oomoootylinab Skrjabin 

& Schulz, 1933 
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Geuital pore medieui near anterior end, 
bifnrcal or postbifurcal. Cirrus sac 
usually elongate, not curved; vesicula 

seminalis externa present. , . . Notoootylinah Kossaok, 


Key to Indian genera of NOTOCOTYLINAE 

1. Ventral surface without glands Paramonoatomum Lube, 

1909 

Ventral surface with three longitudinal 
rows of glands 2 

2. Three rows of weakly developed, non- 

protrusible glands, the median row 

forming a continuous solid ridge. Catatropia Odhner, 1905 
Three rows of well developed, more or 
less protrusible ventral glands, the 
median row consisting of isolated 

glands like outer rows. , , Notocotylua Diesing, 1839 

Genus 63. Notocotylus? Diesing, 1839 

^yn. Hindia Lai, 1935 

Naviformia Lai, 1935 
Koaaackia XJ. Szidat, 1936 
Hindolana Strand, 1942 

Notocotylinae : Body elongate. Ventral glands in three 
longitudinal rows. Oral sucker subternunal or terminal. 
Caeca terminating near posterior extremity. Testes outside 
terminal part of caeca. Vesicula seminalis externa tubular, 
winding in median field. Cirrus sac elongated, claviform. 
Genital pore prebifurcal, bifur cal or immediately postbifurcal. 
Ovary intertestcular. Shell gland complex preovarian. 
Vitellaria lateral, pretsticular. Uterus forming close trans¬ 
verse coils between shell gland and cirrus sac; metraterm well 
differentiated. Excretory vesicle Y-shaped, cornua long, 
united dorsal or oesophagus, with numerous anastomosing 
lateral branches. Parasitic in intestine of birds, rarely of 
mammals. 

Type-species : N attenuatus (Rud., 1809) Diesing, 1839 

Dubois ^1951) divided Notocotylus into two subgenera, 
Notocotylus Dubois, 1951 and Hindia Lai, 1935, Syn. Kossackia 
U. Szidat, 1936 on the basis of length of body relatively to 
breadth, ventral glands of median row being protrusible or 
non-protrusible and their number, and presence or absence 
of cuticular spines. 
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1. Subgenus Notocotylus Dubois, 1961 

Notocotylus : Body long, elliptical, more than 22 times 
longer than broad; ventral glands in median row 10-25, 
evaginable in the form of hemispherical papillae; spined 
ventrally. 

Typcs-species: N attenuutus (Rud., 1809) Diesing, 1839 

2. Subgenus Hindia Lai, 1935 

Syn. Koaaackia U. Szidat, 1936 

Notocotylus : Body oval, up to 22 times as long as broad; 
ventral glands in me^an row 4-6 or eventually up to 8; non- 
protrusible or feebly evaginable and consisting of groups 
of diffused cells; cuticular spines absent; parasitic in 
Ralliformes. 

Type-species : N, gibhus (Mehlis in Creplin, 1846) Kossack, 

1911 

Key to Indian species of genus Notocotylus 

Ventral glands 8 in lateral rows and 6 in 
middle row. {Hindia) gihbus Mehlis 

in Creplin) Kossack, 1911 

Ventral glands 18 in each lateral row, 14 
in middle row., N. {N.) attenuatus (Rud., 

1809) 

Ventral glands 17 in each lateral row, 16 
or 16 in middle row N. {N.) babai Bhaleroa, 

1936 

Ventral glands 16 in each lateral row, 15 
in middle row. N. {N.) imbricatus (Looss, 

1899) 8zidat, 1936 

Ventral glands 23-26 in each lateral row, 

20 or 21 in median row ., N. {N.) parviovatua Yarns- 

guti, 1934 

125. Notocotylus (Notocotylus) attenuatus (Rud, 1809) 

Diesing, 1839 

(Fig. 82) 

Syn. N, trisenalis Diesing, 1839) 

N, attenuatus (Bud., 1809) Nath and Pande, 1963 

Specific diagnosis, —Body light pink, elongate, slightly 
concave ventrally, 4.86 long, maximum breadth 1.57 at 

34 
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anterior end of vitellaria (mounted specimen). Ventral 
glands 18 in each lateral row and 14 in middle row. first 
and last pairs of lateral glands smaller, the other almost 
equal; first gland of middle row 0.76 from anterior end; first 
pair of lateral glands at 0.67 and 0.53 from anterior end. 
Cuticle spined ventrally. Oral sucker sub terminal, 0.19 X 0.25. 
Oesophagus 0.12 long. Caeca terminate 0.39-0.42 in front 
of posterior end. Testes symmetrical, deeply lobed, 
0.63x0.35 (L). External seminal vesicle 2.12 long, initially 
straight, median, forming two loops near cirrus sac. Cirrus 
sac club-shaped, 1.27x0.12. Internal seminal vesicle coiled; 
pars prostatica 0.38 long; ejaculatory duct nearly half as long 
as cirrus sac. Genital pore at intestinal bifurcation. Ovary 
deeply lobed, 0.26x0.42. Mehlis’ gland irregular, 0.19x0.35. 



Fig. 82, Left: Notocotylus (N) attenuotus (Bud.) Ventral glands. 
Right: Notocotylus {N.) attenuatus (Bud., 1809.) 
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Uterus coiled in about 20 transverse loops, seven loops pre- 
vitellarian. Metraterm two fifths of cirrus sac in length, 
with unicellular glands around it. Eggs with polar filaments, 
11-14.6x8.5-10/4 excluding filaments. Vitellaria extra- 
caecal, 1.53 long, just in front of gonads in posterior half of 
body. Excretory pore subterminal. 

Host, —^Domestic fowl. 

Location, —Caecum. 

Locality, —^Mathura, U.P. 

A single specimen was described by Bhaimendra Nath 
and B. P. Pande (1963). 

126. Notocotylus (Notocotylus) babai Bhalerao, 1935 

Syn. Notocotylus indicum (Lai, 1936) Dubois, 1961 
Notocotylus solitaria (Singh, 1964) Dubois, 1966 

Specific diagnosis, —Body elliptical, spined ventrall^, 2-3.83 
x0.45-4}.93. Ventral glands in middle row 15 or 16. In 
each lateral row 17 Oral sucker 0.12-0.2x0.15-0.16. 
Oesophagus 0.075-0.12 loi^. Caeca terminate 0.2-0.26 in 
front of posterior end. Testes deeply lobed 0.25-0.54 X 
0.12-0.24. Cirrus sac 0.58-1.09 long. Genital pore bifurcal 
or immediately postbifurcal. Ovsiry deeply lobed, 0.114-0.3 
X0.144-0.31. Eggs 0.014-0.018x0.07-0.11. Anterior limit 
of vitellaria 60-64/100. 

Host,—Milvus migrans govinda, Mereca penelope, Anas 
acuta. 

Location, —Intestinal caeca or intestine. 

Locality. —Rangoon (Burma), Lucknow (U.P.). 

This species appears to be closely related to N, {N,) 
attenuatus (Rud). It may be even identical and synonymous 
to it. I, however, follow Dubois in maintaining it. 

127 Notocotylus (Notocotylus) imbricatus (Looss, 1893) 

Szidat, 1935. 

Syn. Notocotylus lucknowensis (Lai, 1935) Ruiz, 1946 
Hindia lucknowensis Lai, 1936 
N. anatis Ku, 1937. 

Specific diagnosis. —Body elongate, spined, 2.63x0.74. 
Ventral glands 15 in middle row and 16 in each lateral row. 
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Oral sucker 0.15 in diameter. Testes deeply lobed along 
their outer margin, inner margin entire, left testis 1.375x0.2; 
right testis 0.35x0.175. Cirrus sac 0.825 long. Geneital 
pore bifurcal at 0.25 from anterior end. Ovary 5-lobed, 
0.175x0.15. Cirrus armed with several rows of small spines 
on its entire outer surface, 0.3 long. Vitellaria 0.525 long. 
Eggs 0.02x0.01. 

Host,—Mereca penelope. 

Location, —Intestinal caeca. 

Locality. —Lucknow, U.P. 

128. Notocotylus (Notocotylu^) parviovatus 

Yamaguti, 1943 

Specific diagnosis, —Body elongated, spined, broadly round 
at anterior end, 2.9-4.28 long, 0.879-1.06 broad. Ventral 
glands 23-25 in each lateral row; 20 or 21 glands in median 
row. Oral sucker 0.108-'0.148x 0.162-0.170. Oesophagus 
short, 0.067-0.089 long; caeca extend to posterior end of testes. 
Testes elongated lobed, equal or unequal; right testis 0.498 
-0.697x0.249-0.332; left testis 0.464-0.614 x 0.248-^.282. 
Cirrus sac club-shaped, 0.91-1.49 long. Vesicula seminalis 
interna in basal part of cirrus sac; ductus ejaculatorius long; 
cirrus beset with minute spines. Ovary irregularly lobed, 
0.21-0.3x0.18-0.26. Vitellaria extracaecal, extending from 
middle of body to anterior end of testes. Shell gland imme¬ 
diately preovarian. Uterine coils compact, 18-20, inter- 
caecal. Metraterm with glandular coat outside, half as long 
as cirrus sac, 0.41-0.66 long. Eggs 0.013x0.0093, provided 
with long filament at each pole. Excretory pore dorsal 
behind ovary; excretory vesicle with short stem dividing 
into two cornua. 

Host,—Anser anser (Linn.) 

Location .—Caeca. 

Locality. —Hardoi, U.P. 

Recorded by Baugh (1958) from India. 

129. Notocotylus (Hindia) gibbus (Melilis in Creplin, 1846) 

Kossack, 1911 

(Fig. 83) 

Syn. N. pacifer (Noble, 1933) Harwood, 1939 

Specific diagnosis. —Body ovoid, spined, with more rounded 
posterior end, 1.63-2.52, 0.702-1.44 in width. Ventral glands 
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eight in each lateral row and six in median row. Oral sucker 
terminal, 0.14-^.19x0.16-0.21. Oesophagus 0.12 long. 
Gtenital pore immediately behind intestinal bifurcation. 



Fig. 83. A —Noocotylics (Hindia) gihhua (MoWis in Crepln). Ventral 
glands. 

B —Notocoiylua {Hindia) gihhus (Mehlis in Creplm, 1896). 

Testes slightly lobed, 0.27-0.36x0.18-0.25. Cirrus sac 
elongated, club-shaped, 0.702-0.72 long x 0.09-0.14 wide 
with internal seminal vesicle, pars prostatica and ejaculatory 
duct; cirrus 0.22 long. External seminal vesicle coiled, in 
level with posterior end cjf cirrus sac. Ovary 0.14-0.21 x 
0.09-0.21, entire margined. Vitellaria in posterior half, 
occupying a total area of 0.666 length. Uterus with three 
pre-vitelline loops. Metraterm nearly two third of cirrus 
sac. Intrauterine eggs without filaments, 0.020x0.008. 

Host ,—^Indian Coot, Fulica atra. 

Location, —Caeca. 
j&oca21%.-^Mathura, U.P. 

Recorded by S. C. Srivastava and B. P. Pande (1966) from 

India, 
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Genus 64. G.atatropis Odhner, 1905 

Notocotyliiiae : Body elongate with anterior extremity 
attenuated and posterior rounded. Cuticle smooth or spined. 
Ventral glands in three rows, weakly developed, nonpro- 
trusible; median ventral glands forming a continuous ridge, 
those of the outer rows distinct and separate. Caeca reach¬ 
ing between testes, terminating near hinder end. Testes 
symmetrical at posterior end of body. Cirrus sac elongated, 
median. Genital pore median immediately postbifurcal, 
close behind oral sucker. Ovary median, intertesticular. 
Vitellaria lateral, posttesticular. Uterus intercaecal; metra- 
term alongside cirrus sac. Eggs with long filament at each pole. 
Excretory vesicle Y-shaped, with long arms with short lateral 
branches. Parasitic in intestine of birds, rarely mammals. 

Type-species : C, verrucosa (Froelich, 1789) Odhner, 1905 

Key to Indian species of Gatatropis^ 

Grenital pore far anterior, prebifurcal, 

close behind oral sucker. <7. indicus Srivastava, 1925 

Genital pore postbifurcal. C. orientalis Harshe, 1933 

130. Gatatropis orientalis Harshe, 1932 

Specific diagnosis. —Body almost oval tapering anteriorly, 
rounded at posterior end, strongly concave ventrally, 3.3-4,87 
long, 1.18-1,5 in maximum breadth in anterior region of 
testes; cuticle unspined except minute spiny indentations 
hardly projecting from surface anteriorly. Ventral glands 
of lateral rows 7 or 8, separate from one another, three of 
the middle row continuous forming a ridge extending from 
saccular part of cirrus sac to posterior margin of ovary. Oral 
sucker 0.16-0.2 in diameter. Oesophagus short, 0.16-0.32 
long. Caeca without diverticula throughout, terminating 
near hinder end. Testes much lobed, 1.09x0.49, longer 
than broad. Cirrus sae median, flask-shaped, 0.69x0.21. 
Genital pore median, immediately postbifurcal. Ovary lobed, 
median, intertesticular, 0.32x0.49; shell gland preovarian, 
0.23 x0,28 0.34. XTtenne coils about 20 filling intercaecal 
region, overlapping caeca to a certain extent. Vitellaria 
1.04-1.45 long, in middle third of body, commencing 0.54 
behind cirrus sac, terminating at anterior margin of testes 
or a little behind. Eggs 0.024-0.026x0.011-0.013 with a 
polar filament at each end. 

Host.—Dafila acuta (pintail duck). 

Location. —Bectal caeca. 

Locality .—^Allahabad, U.P. 
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131. Gatatropis iadicus Srivastava, 1935 

(Fig. 84) 

Specific diagnosis .—Body 4.2-4.6 long, 1.2 broad across 
anterior end of vitellaria, spined; ventral surface concave, 
dorsal surface convex. Ventral glands in three rows, non- 
protrusible, continuous in median row, 10-12 in each lateral 



Fio. 84. Gatatropis indicus Srivastava, 1935. Voutral view. 
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row. Oral sucker 0.14-0.2 in diameter. Oesophagus 0.2- 
0.26 long. Caeca provided with numerous minute diverticula. 
Tastes deeply lobed, 0.75-0.99 X 0.2—0.3. Vesicula seminalis 
externa enormous, coiled. Cirrus sac median, flask-shaped 
with long neck, 0.87-1.2x0.17-0.2 in maximum breadth 
across bulb. Genital pore median, close behind oral sucker. 
Ovary irregularly lobed, 0.26-0.35; shell gland 0.23-0.26 X 
0.17-0.26, triangular, preovarian. Vitellaria from behind 
middle of body to a little beyond anterior end of testes, 
1.2-1.5 long. Eggs 0.017-0.02x0.008-0.01. 

Host .—Indian fowl, Qallus hanhiva murghi. 

Location .—^Rectal caeca. 

Location. —^Allahabad, U.P. 


Genus 65. Paramoiiostomum Lithe, 1909 
Syn. Neoparamonoatomum Lai, 1936 

Notocotylinae : Body flattened oval to elliptical, without 
ventral glands or ridges. Caeca passing medial to testes, 
terminating at or near posterior extremity. Testes indented 
or lobed, symmetrical, outside terminal part of caeca. Cirrus 
sac well developed. Genital pore median, immediately post- 
bifurcal or bifur cal. Ovary median, intertesticular, with 
shell gland complex in front. "Vitellaria pretesticular, lateral, 
uterus transversely coiled, not extending laterally beyond 
caeca. Eggs with polar filaments. Parasitic in small 
intestine or caeca of birds and mammals. 

Type -species ; P. alveatum (Mehlis in Creplin, 1846) Liihe, 
1909. 


Key to Indian species of Paramonostomum 

1. Ovary round, elliptical sm’aller than 

shell gland ^ ^ ^ .. P. microatomum Moghe, 

1932 

Ovary lobed> larger than shell gland. . 2 

2. Genital pore bifurcal. ., ... ,.. P. fulicai Baugh, 1968 

Grenital pore prebifurcal midway bet¬ 
ween intestinal bifurcation and oral 

sucker or nearer the latter.P. querquedulu7n Lai, 1936 
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132. Paramonostomum microstomum Moghe, 1932 

(Fig. 85) 

Specific diagnosis ,—Body elongated, anterior part incurved 
ventrally with obtuse anterior end and bluntly pointed 
posterior end, 1.348-1.624 long X 0.475-0.409 maximum 
breadth anterior to testes. Oral sucker 0.063 in diameter. 
Oesophagus very short; intestinal bifurcation at acute angle. 
Caeca extend to 0.05 from posterior end. Testes elongated, 
lobed, extracaecal, 0.13-0.15 long. Cirrus sac 0.413 long. 
Grenital pore immediately postbifur cal, near anterior end. 
Ovary median, intertesticular, small between ends of caeca, 
rounded. Shell gland complex elliptical, larger than overy. 



Fig. 85, Paramonoatoimiin Moglio, 1932. Ventral viow. 

35 
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preovarian. Uterus intercaecal forming 13-15 loops, occupy¬ 
ing more than half body length; metraterm half as long as 
cirrus sac and alongside it. ViteUaria from middle of uterine 
region to anterior end of testes. Eggs with polar filaments, 
0.051 in length without filaments. 

Host.—Philomachus pugnux. 

Location. —Small intestine. 

Locality. —Nagpur, Maharashtra. 

133. Paramonostomum querquedulum Lai, 1936 

(Fig. 86) 

Syn. Paramonostomum casarcus Lai, 1936 
Paramonostomum nettioni Baugh, 1958 
Paramonostomum harwoodi Dhannendra Nath and 
Pande, 1963 

Specific diagnosis. —^Body 1.66-3.8 long X 0.05-1.11 maxi¬ 
mum breadth in mid or preequagorial region. Oral sucker 
0.067-0.17x0.086-^.12. Oesophagus 0.12-0.165 long; intes¬ 
tinal bifurcation acute-angled; caeca with or without small 
outgrowths in anterior part, terminating a little in front of 
hinder end. Testes elongated, extracaecal, deeply lobed in 
their outer margin; right testis 0.332-0.8x0.149-0.24; left 
testis 0.265-0.76x0.149-0.235. Cirrus sac somewhat pear- 
shaped with long narrow neck or club-shaped, 0.49-0.93 long. 
Genital pore prebifurcal, midway between oral sucker and 
intestinal bifurcation, near or close behind oral sucker. Ovary 
lobate, 0.155-0.38x0.099-0.22. Metraterm runs parallel to 
cirrus sac. Eggs 0.015-0.2x0.009-0.011. 

Host.—Querquedula circis, Casarca rutila, Nettion crecca 
(Linn.), wild duck, Anas crecca. 

Location. —^Intestinal caeca, rectum. 

Locality. —^Lucknow, Mathura, U.P. 

134. Paramonostomum fulicai Baugh> 1958 

Specific diagnosis. —^Body oval, round at posterior end, 
2.4 long, 1.16 broad in middle region, armed with scale-like 
spines. Oral sucker 0.215 in diameter. Oesophagus short, 
0.078 long; caeca terminate at 0.2 from posterior extremity, 
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Fig. 86. Paramonostomum gnerquedulvm Lai, 1936. 

greatly concealed before their termination by dense uterine 
coils and testes. Testes symmetrical on either side of ovary, 
ovoid with crenated margins, 0.33x0.2. Vesicula sominalis 
externa present. Cirrus sac elongated, club-shaped, extend¬ 
ing from level of intestinal bifurcation to a short distance in 
front of middle of body. Cirrus tuberculated, everted through 
genital pore, 0.20x0.07 Ovary median, intertesticular 
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posteriorly notched, 0.182x0.15. Shell gland mass pre- 
ovarian. Laurer’s canal present. Uterine coils dense, mostly 
intercaecal, partly overlapping caeca, extending to posterior 
end of cirrus sac. Metraterm 0.318 long, two third of length 
of cirrus sac. Genital pore below intestinal bifurcation. 
Eggs with long filaments, 0.0182-0.0208x0.0104-0.0130 
exclusive of filaments. 

Host ,—Common coot, Fulica atra Linnaeus. 

Location, —Caeca. 

Locality, —Lucknow, U.P. 

XXXV Subfamily OGMOCOTYLINAE Skrjabin and 

Schulz, 1933 

Notocotylidae : Lateral margins of body turned over 
ventrally in form of a canoe. Ventral glands or ridges absent. 
Cirrus sac very strongly developed, curved in the form of 
C. Genital pore submedian far behind intestinal bifurcation, 
just preequatorial. Vesicula seminalis externa present or 
absent. Vitellaria partly anterior, partly dorsal to testes. 
Parasitic in intestine of mammals. 

Type genus : Ogmocotyle Skrjabin and Schulz, 1933 (March). 

Genus 66. Ogmocotyle Skrjabin and Schulz, 1933 
Syn. Gymbiforma Yamaguti, 1933 

Ogmocotylinae : Body elongate, canoe-shaped. Cuticle mi- 
spined. Ventral glands or ridges absent. Oral sucker 
terminal. Oesophagus narrow; caeca long, terminating short 
of posterior extremity. Testes elongate, more or less lobed, 
one on each side of posterior end. Cirrus sac large, almost 
curved in form of C, enclosing seminal vesicle, prostatic 
complex and long eversible ductus eiaculatorius. Genital 
pore submedian, preequatorial, far bhuid intestinal bifurca¬ 
tion. Ovary lobed or entire, median, at level of posterior 
end of testes or immediately behind. Shell gland complex 
preovarian. Vitellaria partly anterior, partly dorsal to testses, 
convergent posteriorly. Uterus preequatorial, closely coiled 
transversely between shell gland and metraterm, overlapping 
caeca laterally. Metraterm well developed. Eggs with 
filament at each pole. Excretory vesicle Y-shaped with short 
stem and long lateral branches with numerous anastomosis 
and united anteriorly. Parasitic in intestine and bile duct 
of mammals. 

Type-species: 0. pygargi Skrjabin and Schulz, 1933 
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135. Ogmocotyle indica (Bhalerao, 1942) Ruiz, 1946 

(Fig. 87) 

S 5 ni. Cymbiforma indica Bhalerao, 1942 

Specific diagnosis .—Body slightly curved dorsally, margins 
turned ventrally, thus boat-shaped when viewed ventrally, 
0.8-2.715 long, 0.31-0.96 in maximum breadth in region of 
cirrus sac; cuticle smooth; longitudinal muscles prominent 
underneath cuticle. Oral sucker 0.067-0.14 in diameter. 



Fio. 87. Ogmocotyle indica {Bhaleraof I9i2) rxiizt 1940. 
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Oesophagus slender, 0.05-0.148 long. Caeca slender, passing 
gradually towards periphery, parallel to each other for a 
short distance in front of vitellaria, gradually converging 
thereafter and terminating in intertesticular region, opposite 
middle or posterior third of testes. Excretory pore slightly 
dorsal, subterminal. Excretory vesicle Y-shaped with 
tubular stem bifurcating into two arms at level of anterior 
third of testes; arms diverge laterally as far as anterior level 
of vitellaria; excretory duct arising from each arm bifurcates 
into two branches just in front of level of cirrus sac passing 
as far as oral sucker and giving numerous side branches 
forming intricate network between oral sucker and anterior 
border of cirrus sac. Testes irregularly lobed, opposite near 
posterior end of body, 0.168-0.55x0.068-0.26, lobes some¬ 
times well defined, giving cauliflower shape, occasionally ill 
defined giving saiLsage-shaped form. Vas deferens almost 
median, zigzag, enlarged into convoluted vesicula seminalis 
externa. Cirrus sac 0.46-0.75x0.125, C-shaped. Vesicula 
seminalis interna in basal part of cirrus sac; pars prostatica 
large, constricted off from vesicula seminalis by a small 
narrow duct. Ductus ejaculatorius and cirrus convoluted. 
Everted cirrus covered with large papillae, 0.12 long by 
0.03 thick. Genital pore sinistral, slightly in front of mid¬ 
body. Ovary at extreme posterior end, 4-lobed, lobes con¬ 
nected anteriorly, each lobe 0.077-0.145 x 0.063-0.08; lobes 
often entire, sometimes subdivided. Laurer’s canal present. 
Receptaculum seminis absent. Vitellaria of large follicles 
arranged in form of horse-shoe or semicircle; some follicles 
dorsal to testes, some lateral and some in front of them, 
but large number intercaecal. Uterme coils extend from 
shell gland to middle of cirrus sac. Metraterm on left side 
of cirrus sac, 0.14-0.37x0.06-0.165. Eggs numerous, oval 
with filaments at ends, 0.008-0.0198 long. 

Host, —Goat, sheep, cattle. 

Location .—Whole of alimentary canal following oesophagus, 
bile ducts. 

Locality. —Mukteswar-Kumaon, U.P. 

XI. Family PRONOCEPHALIDAE Looss, 1902 

Notocotyloidea : Elongated monostomes, deeply concave 
ventrally and convex dorsally or canoe-shaped. Head collar 
usually present, Oral sucker simple. Caeca simple or 
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sinuous, sometimes provided with lateral branches or diverti¬ 
cula, terminating at or near posterior extremity, occasionally 
some distance in front of it. Testes symmetrical, diagonal 
or tandem, near posterior end or in middle third of body, 
sometimes divided into a number of follicles. Vesicula semi- 
nalis externa present. Cirrus sac well developed. Genital 
pore preequatorial at various levels, usually to left, oxcep- 
tionaUy median. Ovary submedian, prctesticular, inter- 
testicular or posttesticular. Receptaculum seminis absent. 
Vitellaria lateral, rarely medial to caeca, usually prctesticular, 
exceptionally posttesticular. Uterus coiled transversely 
anterior to ovary, exceptionally extending between two testes 
and behind ovary. Eggs small with polar filaments Excre¬ 
tory vesicle V- or Y-shaped, arms long, united anteriorly or 
not, sometimes with transverse anastomosis; pore dorsal near 
posterior end. Parasiti cin turtles, rarely j^hes. 

Type genus: Pronocephalus Looss, 1899 


Key to Indian subfamilies of PRONOCEPHALIDAE 

1. Testes divided into follicles in linear 

series at each side or arranged in a 

horse-shoe or XT GHARAXWEPUAl INAE 

Price, 1931 

Testes not divided into follicles. 2 

2. Ovary prctesticular PBONOGEPHALINAE 

Looss, 1899 

Ovary posttesticular NEOPRONOCEPHALINAE 

Mehra, 1932 

Subfamilies Teloporiinae Stunkard, 1934 and Cctiosacciiiae 
Yamaguti, 1968 are valid, though they are not represented 
in India. 

XXXVI. ^uM^>mi\yPEONOGEPUALlNAEJ.oo^^, 1899 

Syn. Ghoanophorinae Caballero, 1942 
Macravestibulinae Yamaguti, 1958 
MetacetabuUnae Yamaguti, 1958 

Pronocephalidao : Body elongate, cylindrical or plump. 
Head collar with ventral incision, interrupted vent rally or 
indistinct. Oral sucker usually small. Oesophagus short, 
exceptionally moderately long. Caeca usually with small 
outgrowths, occasionally more or less imdulating, terminat¬ 
ing near posterior end or some distance in front. Genital 
pore median, submedian, submarginal at varying levels 



280 


DIGEKEA 


posterior to intestinal bifurcation, occasionally anterior to it. 
Testes two, symmetrical, rarely diagonal, at or near posterior 
extremity, extracaecal, caecal or intercaecal. Cirrus sac long 
or short, divided or undivided. Vesicula seminalis externa 
winding. Ovary pretesticular, median or submedian. Vite- 
llaria variable in extent, lateral, usually pretesticular, extra¬ 
caecal, occasionally just medial to caeca. Uterus preovarian 
in close transverse coils, sometimes overlapping caeca laterally. 
Excretory vesicle V- or Y-shaped, arms united anteriorly or 
not, often with anastomoisis. 

genus : Proiiocephalus Looss, 1899 
Key to Indian genera of PBONOCEPHALINAE 

1. Grenital pore anterior to intestinal bi¬ 

furcation, parasitic in fresh Water 

turtles; eggs without polar filaments.. Renigonius Mehra, 1939 
Genital pore posterior to intestinal bi¬ 
furcation; parasitic in marine turtles; 
eggs with polar filaments. 2 

2. Testes symmetrical, extracaecal at or 

near posterior extremity.... Pleurogonius Looss, 1901 

Testes diagonal, intercaecal in poster¬ 
ior fourth of body. PronocepJialus Looss, 1899 

Genus 67 Pronocephalus Looss, 1899 

Pronocephalinae ; Body broadest in uterine zone or uni¬ 
formly broad. Head collar deeply incised midventrally. 
Oral sucker small. Oesophagus moderately long. Testes 
diagonal, intercaecal, in posterior fourth of body. Vesicula 
seminalis long, strongly coiled. Cirrus sac long. Genital 
pore submedian, a little behind intestinal bifurcation. Ovary 
pretesticular, submedian, dextral. Vitellaria extending from 
level of posterior end of seminal vesicle to testicular zone. 
Metraterm strongly muscular. Excretory vesicle Y-shaped 
with short stem and long arms reaching oral sucker. Parasi¬ 
tic in intestine of marine turtles. 

Type-species : P. obliquus Looss, 1901 

136. Pronocephalus obliquus Looss, 1901 

(Fig. 88) 

Syn. Pronocephalus trigonocephalus (Rud., 1809) Looss, 1899 
Pronocephalus obliquus; Oguro, 1936 
Pronocephalus obliquus; R. K. Mehra, 1939 
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Specific diagnosis .—Body 3.6-6.5x1.53 in maximum 
breadth in front of ovary. Oral sucker 0.16-2.0. Oesophagus 
long. Caeca straight to anterior end of anterior testis, where 
they bend inwards terminating in level with the “Rippen” 
or a little behind. Testes 0.16-0.414 in diameter, entire, 
rounded, lobed sometimes, equal or unequal, oblique or 
nearly parallel. Vesicula seminalis transversely coiled, 
behind cirrus sac. Cirrus sac 0.72-1.44 long, 0.18-0.32 in 
maximum breadth in posterior half with its long axis parallel 
to body length and its anterior end bent twice forming a 
U-shaped loop. Cirrus 0.072 in maximum breadth. Ovary 
slightly in front of testes, rounded or oval, entire or lobed, 
0.125-0.234 in diameter. Shell gland mass rounded or irre¬ 
gular,- in level with or slightly behind oVary. Uterine coils 



Fio. 88. Pronocephalua obliquus ItOosB, 1901. Dorsal view. 

36 
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between ovary and cirrus sac, sometimes extending outside 
caeca. Metraterm 0.45-0.72 long, 0.126 in maximum breadth, 
parallel to last one third of cirrus sac. Male and female 
pores lie close together in shallow genital atrium. Eggs with 
polar filament at each end, 0.017-0.02x0.01. Vitellaria of 
equal length in posterior half of body, outside caeca, terminat¬ 
ing at posterior end of hinder testis; in a few cases left gland 
much longer than the right, extending much in front of the 
latter. 

Host.—tJhelone mydas. 

Location .—Small intestine. 

LocaKfi/.—Karachi, near Port Keamari. 


Genus 68. Pleurogonius Looss, 1901 

Syn. OlyphicephaltLS Looss, 1901 
Barisomum Linton, 1910 
Himasomum Linton, 1910 
Medioporua Oguro, 1936 
PUurogonius Looss, 1901 emend. Mehra, 1939 

Pfonooephalinae : Body elongated, sometimes slender. Sub- 
ventral collar lobes usually connected by a dorsal ridge, 
separately ventrally, exceptionally united. Oral sucker small 
to medium sized. Oesophagus moderately long, excep¬ 
tionally with rudimentary pharynx. Caeca with irregular 
outline or outpocketings. Testes symmetrical, outside ter¬ 
minal part of caeca, indented or lobged. Cirrus sac elongated, 
claviform or elliptical. Genital pore submedian, sinistral, 
a little behind intestinal bifurcation. Ovary submedian, 
dextral, pretesticular. Vitellaria extending from testes to 
vesicula seminalis or behind. Metraterm short or as long as 
cirrus sac. Excretory vescile V-shaped or Y-shaped, arms 
not united anteriorly in Indian species. Parasitic in intestine 
of marine turtles. 

Type-species : F. longiusculus Looss, 1901 


Key to Indian species of Pleurogonius 

1. Genital pore outside left cskocum. P. mahrai (Mehra, 1939) 

Kuiz, 1946 

Genital pore intercaecal near left 
caecum .. .. . .. .2 
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2. Cirrus sac extremely small; uterus 

strictly intercaecal P. Icarachii Mehi'a» 1939 

Cirrus sac larger; uterus not strictly 
intercaecal, overlapping caeca. . 3 

3. Rudimentary pharynx present; cirrus 

sac transverse P. aindhii Mehra, 1939 

Pharynx absent; cirrus sac elongated 
constricted in the middle.. P. keamarii Mehra, 1939 


137. Pleurogonius karachii B. K. Mehra, 1939 

(Fig. 89) 

Specific diagnosis, —Body delicate, 4.4x0.79 maxiinum 
breadth in collar region. Head collar 0.654 long, triangular 
with anterior end bluntly pointed.’ Oral sucker 0.125 in 
diameter. Oesophagus narrow, long, extending far behind 
collar, 0.8 long. Caeca with a few outgrowths in anterior 
region, run straight to anterior limit of testes, where they 
bend inwards, passing medial to testes, separated by median 
excretory vesicle. Genital pore inside left caecum, 0.45 behind 
intestinal bifurcation. Testes slightly indented, 0.25x0.18, 
symmetrical, outside caeca. Vesicula seminalis close to right 
caecum, 1.648 behind anterior end. Cirrus sac very small 
0.324 x 0.065. Ovary rounded, entire, in front of right 
testis, 0.09 in diameter. Uterus strictly confined to inter¬ 
caecal region, coils not closely packed. Metraterm slightly 
differentiated, small. Vitellaria extracaecal, from posterior 
two fifth part of body length to middle of ovary. Eggs 
0.02x0.012. 

Host,—Ghelone mydas. 

Location, —^Middle part of small intestine. 

Locality, —^Arabian Sea, near Port Keamari, Karachi. 

138. Pleurogonius sindhii R. K. Mehra, 1939 

Specific diagnosis, —^Body thick, small, 2.5**2.78 long, 0.7- 
0.81 broad in collar region, 0.81-0.98 broad in region of cirrus 
sac. Collar with ventral lappets united ventrally, continuous 
dorsally forming a thickened ridge resembling that oiPronoce^ 
phalus. Oral sucker 0.162. Very small rudimentary pharynx 
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Fig. 89. Pleurogoniua karachii R. K. Mehra. Dorsal view. 

behind oral sucker, 0.045 in diameter. Oesophagus narrow, 
0.36-0.57 long. Caeca provided with sac-shaped outgrowths. 
Genital pore far behind g^pterior end, at one third body 
length, 0.36-0.45 behind intestinal bifiircation, close inside 
left caecum. Testes deeply indent-ed, almost equal, 0.23-0.26 
X 0.25-0.4, outside caeca. Cirrus sac small, 0.18-0.45x0.062 
in majdmum breadth in middle, transversely situated with 
small distal part bent anteriorly. Ovary slightly lobed. 




PRONOOEPHALIDAE 


285 


0.108-0.27x0.215, in front of right testis, 0.36-0.61 from 
hinder end. Shell gland mass large, irregular in shape, to 
left closely in contact with inner margin of ovary. Uterine 
coils overlapping caeca; metraterm 0.145 long. Eggs 
0.0225x0.0125. Vitellaria band-like from middle of body 
length to just in front of testes. 

Host,—Ghelone mydas. 

Location. —Small intestine. 

Locality. —Arabian Sea, near Port Keamari. 

139. Pleurogonius keamarii B. K. Mehra, 1939 

Specific diagnosis. —^Body 4.5-4.8x0.96-1.03 maximum 
breadth in region of cirrus sac. Collar triangular with 
bluntly pointed an|;erior end, leaf-shaped ventrolateral lappets 
connected dorsally by a dorsal ridge, but not meeting in 
ventral region. Oral sucker 0.162 in diameter. Oesophagus 
narrow, extending a little behind collar, 0.36-0.66 long. 
Caeca with small outpocketings, terminate a little in front 
of hinder end, terminal parts medial to testes. Genital pore 
almost median slightly to left, at 1.1-1.145 behind anterior 
end, at almost one fourth body length. Testes small, rounded, 
0.252-0.306 in diameter. Cirrus sac relatively large, nearly 
one fifth of body length, 0.702-1.062 long, 0.216 in maximum 
breadth near base, parallel to body length, in hinder part 
of anterior half, constricted in the middle, posterior part 
enclosing prostatic complex, anterior part enclosing ductus 
ejaculatorius and cirrus with serrated surface. Ovary 
rounded, entire, in front of right testis, 0.144-0.18 in diameter, 
just in front of bent terminal part of right caecum. Eggs 
0.03x0.015. Vitellaria from middle of body length at base 
of cirrus sac to a little in front of testes. 

Host.—Ghelone mydas. 

Location. —Small intestine. 

Locality. —^Arabian Sea, near Port Keamari, Karachi. 

140. Pleurogonius; mehrai (R. K. Mehra, 1939) Ruiz, 1946 

(Fig. 90) 

Syn. Pleurogonius chelonii R. K. Mehra, 1939 

Specdfijc diagnosis. —Length 2.5-3,9 maximum breadth 
0,63-0.97 in middle of body, a little in front of vitellaria. 
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Body slightly constricted behind collar. Ventrolateral 
lapperts of collar united by a dorsal ridge, having triangular 
shape as in P. harachii, quite apart ventrally. Oral sucker 
0.12 in diameter. Oesophagus narrow, extending a little 
behind collar, 0.42-0.68 long. Caeca devoid of outgrowths in 
anterior half. Genital pore outside left caecum, a little 
behind intestinal bifurcation, 0.81-1.02 behind anterior end. 



Fig. 90. Pleurogonius mehrai (R. K, Hohra, 1939) Ruiz, 1946. Dosral 
view. 
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Testes slightly lobed, sometimes rounded or ovoid, equal, 
0.216-0.36x0.27. Cirrus sac relatively large, 0.65-0.72 long, 
nearly one fifth of body length, 0.15 in maximum breadth 
in its posterior half; posterior half median, almost parallel 
to body length, curving a little just in front towards left 
side passing outside left caecum. Ovary rounded, entire, 
0.144^). 18 in diameter, close inside right caecum just before 
it bends towards its termination, 0.67 in front of hinder end. 
Uterine coils transverse, closely packed, overlapping caeca 
at places. Metraterm small, outside left caecum, 0.126 long. 
Eggs 0.25x0.125. 

Ho^,—Ghelone mydas 

Location ,—Small intestine. 

Locality ,—^Arabian Sea near Port Keamari, Karachi. 

Genus 69. Renigonius B. K. Mehra, 1939 

Pronocephalinae : Body small, tapering anteriorly in the 
form of attenuated cone. Head collar not prominent, conti¬ 
nuous dorsally and ventraUy, without lateral lappets. Oral 
sucker moderately developed. Pharynx absent Oesophagus 
moderately long. Caeca with small outpocketings, terminat¬ 
ing convergently at about middle of testicular zone. Genital 
pore lateral to left side, prebifurcal. Testes elongate, reni- 
form, with distinct indentations, situated obliquely in form 
of .V at posterioe end, outside caeca. Cirras sac small, tubular, 
extracaecal for the most part. Vesicula seminalis externa 
tubular, convoluted behind intestinal bifurcation. Ovary 
pretesticular, submedian, dextral. Shell gland complex 
median, postovarian. Vitellaria extracaecal, extending from 
middle of body to testes. Uterus forming closely packed 
transverse coils in whole intercaecal space between shell 
gland complex and seminal vesicle. Eggs without polar fila¬ 
ments. Parasitic in intestine of fresh water turtles. 

Type -species : R, orientalis B. K. Mehra, 1939 

141. Renigonius orientalis B. K. Mehra, 1939 

(Fig. 91) 

Specific diagnosis ,—^Body tapering anteriorly to head 
collar in the form of attenuated cone with bluntly nointed 
anterior end, posterior end broad rounded, 2.28 long X 0.963 
maximum breadth in posterior half at commencement of 
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vitellaria. Collar not- prominent, entirely devoid of lateral 
lappets. Oral sucker 0.135x0.153. Oesophagus 0.432 long, 
narrow; intestinal bifurcation at anterior one fourth body 
length. Caeca with small lobelike outgrowths on Iheir outer 
as well as inner side, terminating medially to testes 0.27 in 
front of hinder end. Genital pore prebifurcal, close to left 
body margin, opposite hinder part of oesophagus, 0.126 
behind collar. Testes elongated, reniform, their convex 
side lobed, opposite with their diverging anterior end and 
posterioly close to one another near median line, situated 
in the form of V at posterior end, 0.54x0.25. Cirrus sac 



J?IQ, 91* RenigorUus orientalis R. Ki. Meiira. Dort>al view. 
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small, slightly curved, 0.324 x 0.0475 greatest breadth near 
its middle with, proximal part dorsal to left caecum, extra- 
caecal for two third of its length. Vesicula seminalis straight 
proximally, but much coiled forming a knot-shaped mass 
before entering cirrus sac. Ovary lobed, 0.16x0.2, closely 
inside right caecum; in level with anterior end of testes, 
0.47 in front of posterior extremity. Shell gland mass 
rounded, median, a little behind ovary between caecal ends, 
0.12 in diameter. Uterus first passes backwards forming a 
few coils between testes and then turns forwards forming a 
huge mass of closely packed transverse coils, occupying 
entire intercaecal space slightly overlapping caeca. Metra- 
term narrow, slightly curved, closely outside along cirrus 
sac. Vitellaria short, extracaecal from proximal end of 
vesicula seminalis to anterior end of testes. Eggs without 
filaments, 0.0225x0.01. 

Host .—Fresh water turtle, Kachuga dhongoka. 

Locatio n .—^Stomach. 

Locality. —^Allahabad, U.P. 

XXXVII. Subfamily GHARAXIGEPHALINAE Price, 1931 

Syn. Desmogoninae Yamaguti, 1958 

Diaachiatorchiinae Yamaguti, 1968 

Pronocephalidae : Body elongate, almost elliptical. Head 
collar well developed or reduced, less conspicuous. Oral sucker 
moderately well developed. Oesophagus short. Caeca with 
numerous outgrowths or branches. Testes divided into 
follicles arranged in two linear series or in U-shaped manner. 
Cirrus sac small, fusiform or claviform. Genital pore sub¬ 
median, sinistral, postbifurcal. Ovary submedian, dextral, 
near posterior extremity, in testicular zone. Vitellaria 
lateral and partly in testicular zone. Uterus intercaecal. 
Eggs with polar filaments. Parasitic in marine and fresh 
water turtles. 

Type genus : Gharaxicephalus Looss, 1901 
Key to Indian genera of GHARAXIGEPHALINAE 

Testes follicles ^rrcmged in two longitu¬ 
dinal rows inside caeca in middle region 

of body. Gharaxicephalus Looss, 

1901 

Testes follicles arranged in the form of 
horse-shoe or U in posterior part of 
body 


37 


Diaschistorchis J ohnston, 

1013 
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Genus 70. Gharaxicephalus Looss, 1901 

Charaxiceplialinae : Body elongate, nearly uniform in 
breadth, with a small projection or protuberance on each side 
at truncate-posterior extremity. Head collar with indistinct 
ventro-lateral lappets separated by a narrow median groove. 
Oral sucker moderately well developed. Oesophagus short. 
Caeca with numerous outer and inner diverticula throughout 
their length, terminating in caudal projections. Testes 
divided into follicles arranged in two longitudinal rows inside 
caeca in middle region of body. Cirrus sac small, fusiform, 
containing part of seminal vesicle, prostatic complex and 
ductus ejaculatorius. Genital pore slightly to left side a 
little behind intestinal bifurcation. .Ovary slightly to right 
side near posterior extremity. Vitellaria ventral to caeca 
from about middle of body to ovarian ^one. Uterus inter- 
caecal, winding between testes; metraterm shorter than cirrus 
sac. Eggs with tuft of filament at each pole. Excretory 
vesicle Y-shaped with stem and long arms giving off numerous 
branches. Parasitic in intestine of marine turtles. 

Type-species : G, rohustus Looss, 1901 

142. Gharaxicephalus loossri R. K. Mehra, 1939 

(Fig. 92) 

Specific diagnosis ,—Body thick, stout, 7-7.6 longX 1.89- 
2.202 breadth in collar region; breadth 1.51-1.64 in region of 
cirrus sac. Collar thick surrounding body on all sides unlike 
that of the type species; rectangular depression between oral 
sucker and ventral part of collar; collar smaller than that of 
0, rohustus. Oral sucker 0.5 in diameter. Oesophagus 
narrow, 0.68-0.77 long. Caeca run transversely first and 
then bend backwards occupying lateral position, provided 
throughout their length with long lateral diverticula notched 
at ends, inner diverticula almost transverse, outer slightly 
inclined backwards, equal in number and showing symme¬ 
trical arrangement on the sides of body. Genital pore almost 
median slightly to left at one fourth body from anterior end. 
Testes follicles in two lateral rows inside caeca, 7 on left 
side and 8 of right side, varying in size and shape, usually 
lobed irregularly, 0.18-0.306x0.162-0.324. Right testes 
commence more anteriorly than left ones, but they terminate 
at the same level, 2-2.34 in front of posterior end. Vesicula 
seminalis externa coiled as knot between cirrus sac and 
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Fig. 92. Charaxio^phajud loossi R* K. Mohra. Dorsal vU w. 

anteriormost right testis. Vesicula seminalis interna 0.1-0.12 
X0.04. Cirms sac 0.63-0.72x0.216-0.324, parallel to body 
length inside right caecum, at 1.76-1.89 behind anterior end, 
0.21-0.32 in front of anteriormost right testis; small terminal 
part bent and directed backwards containing ductus ejacula- 
torius and cirrus. Ovary entire, oval, 0.32-0.36x0.25, 
subtly dextral, far behind the last right testis, 0.77-1,03 
from it, 0.65-0.83 in front of hinder end. Metraterm well 
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developed, its proximal part 0.2-0.221 long and4istal thinner 
part bent backwards, 0.08-0.1 long. Eggs 0.025x0.016. 
Vitellaria band-shaped, extending from fourth or between 
fourth and fifth testes to posterior margin of ovary. Small 
stem of excretory vesicle giving off two pairs of cornua in 
contrast to single pair of the type species. 

Host,—Ghelone mydas. 

Location .—Small intestine. 

Locality .—^Arabian Sja near Port Keamari, Karachi. 

Genus 71. Diaschistorchis Johnston, 1913 

Syn. Wilderia Pratt, 1914 

Synechorchis Barker, 1922 

Diaschistorchis Johnston, 1913 emend. H. R. Mehra, 
1932 

Charaxicephalinae : Body elliptical, thick. Collar less con¬ 
spicuous than in many genera, in the form of low swelling 
around head. Oral sucker well developed. Oesophagus 
short. Caeca provided with numerous outer and inner 
outgrowths in different degrees of development. Testes 
divided into a large number of separate entire or irregularly 
lobed follioles arranged in the form of horse-shoe or U in 
posterior part of body. Vesicula seminalis externa more 
or less winding. Cirrus sac claviform, oblique or transverse, 
enclosing terminal part of seminal vesicle, prostatic complex 
and cirrus. Genital pore to left, postibifurcal at about one 
quarter of body length from anterior end. Ovary sub¬ 
median, entire or lobed, near posterior end in level with 
anterior end of testes or some distance behind. Vitellaria 
extending from middle of body or from a^out one quarter 
of body length from anterior end to immediately in front of 
ovary, ventral to caeca. Uterine coils intercaecal, preovarian. 
Metraterm shorter than cirrus sac. Eggs with polar fila¬ 
ments. Excretory vesicle Y-shaped with short sac-like 
stem provided with lateral outgrowths dividing into two long 
cornua, undulating forwards as far as head end and giving 
off anastomosing branches. Parasitic in intestine of marine 
and fresh water turtles. 

-species : D. pandus (Braun, 1901) Johnston, 1913 

143. Dias»chistorchis» ga^trieus H. R. Mehra, 1932 

(Fig. 93) 

Specific diagnosis .—Body somewhat skiff-like with strongly 
concave ventral and convex dorsal sides and rounded ends, 
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6-11 longX 1.5-1.67 broad in collar region; breadth 1.8-2.6 
in region of cirrus sac. Collar not prominent; semicircular 
thick elevation behind sucker, continuous dorsally, incom¬ 
plete ventrally, lappets indistinct, in some specimens less 
distinct than in others without any indication of lappets. 
Oral sucker 0.68-0.78x0.72-0.77; in smallest specimens 
0.61-0.68. Oesophagus 0.3-0.4 long, in collar region. Caeca 
pass downwards after bifurcation provided with short out¬ 
growths throughout their length, terminating near posterior 
end and converging mesially. Genital pore ventral to left 
caecum at one third to one fourth body length from anterior 
end. Testes split into 16-18 follicles of varying size and shape 
usually lobed, sometimes entire, 0.^1-0.5x0.27-0.43, lateral 



Fio. 93. DiOrSchistorchis gastricus H. la. Mo lira. 
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and meeting mesially behind, arranged in the form of horse¬ 
shoe. Vesicula seminalis externa convoluted, to right, some 
distance behind anterior end of vitellaria, becomes narrow 
muscular duct before entering cirrus sac. Cirrus sac arched 
in front, concave behind, lies transversely 2.5 behind anterior 
end, at first quarter body, 0.66-0.83x0.27-0.34. Pars pro- 
statica long, tubular in entire length of sac except small 
terminal part containing ductus ejaculatorius; protrusible 
cirrus absent. Ovary lobed or entire, roimded or oval, close 
inside right caecum 1-1.5 behind anterior testis in level with 
fourth or fifth testis of its side. Mctraterm semilunar with 
convex side anterior, 0.35 long, to left side, close inside anterior 
end of left vitellarium. Eggs 0.034-0.04x0.017-0.02, with 
polar filament at end. Vitallaria between cirrus sac and 
ovary, of follicles in 9-20 compact groups, commencing much 
in front of testes behind anterior quarter of body, parallel 
to testes, ventral to caeca in between or close outside testes, 
except last two groups on each side, which converge inwards. 

Host, —Fresh water turtles, Kachuga smithii, Kachuga 
tectum, Hardella thurgi. 

Location .—St om ach. 

Locality. —^Allahabad, U.P. 

XXXVIII. Subfamily NEOPRONOCEPHALINAE 

H. R. Mehra, 1932 

Pronocephalidae : Body small, thick, truncate at posterior 
end. Head collar interrupted ventrally. Oral sucker small. 
Oesophagus long; caeca simple, terminating much in front 
of posterior end. Testes two, symmetrical, lateral and 
ventral to caeca in midregion of body. Cirrus sac long, 
oblique. Genital pores separate sinistra 1 or ventral to left 
caecum, a little postbifurcal. Ovary posttesticular, slightly 
dextral, postequatorial. Vitelline follilcles massed together 
behind testes, lateral to caeca. Uterus extending posterior 
to ovary and ends of caeca, passing forwards between testes. 
Eggs without filaments. Excretory vesicle V-shaped, pore 
dorsal, subterminal. Parasitic in intestine of turtles. 

Type genus : Neopronocephalus H. R. Mehra, 1932 

Genus 72. Neopronocephalus? H. R. Mehra, 1932 

Xeopronocephalinae : Body small, plump, truncate at 
posterior end. Head collar interrupted ventrally. Oral 
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sucker small. Oesophagus long; caeca simple, terminating 
at abcmt one third body length fronr^posterior end. Testes 
two, symmetrical and ventral to caeca in midregion of body. 
Cirrus sac thick, oval or pear-shaped, obliquely placed in 
front of testes. Vesicula seniinalis externa coiled. Genital 
pores separate to the lef^* a little behind mtestinal bifurcation. 
Ovary slightly to right behind testes. Vitelline follicles 
mass^^d together immediately belaud each testis outside 
caeca. Uterine coils behind ovary, passing between ovary 
and left testis and ^hen between two testes. Metraterm well 
differentiated. Excretory vesicle V-£haped with short arms. 
Parasitic in intestine of turtles. 

Type-species : N triangularu H. R. Mehra, 1932 

144. Neopronocephalus triangularis H. R. Mehra, 1932 

Specific diagnosis .—Jjength 2.9-4, greatest breadth 1.02-1.4 
in testicular region, anterior end bluntly pointed, 0.14 in 
breadth; triangular cephalic region 0.4 long, encircled by 
collaj’, continuous dorsally, incomplete ventrally enclosing a 
median depressed region; hinder end thick, muscular, broad 
flat. Oral sucker 0.1-0.12x0.12-0.16. Oesophagus long, 
narrow, 0.67 long; intestinal bifurcation 0.56-0.7 behind 
anterior end. Caeca narrow, entirely without diverticula, 
terminating immediately behind vitellaria on a level with 
middle or posterior limit of ovary. Testes symmetrical, 
outside and ventral to caeca, 1.69 or 2 in front of hinder end, 
subspherical or ovoid, entire, 0.35-0.44x0.33-0.39. Cirrus 
sac oblique, pear-shaped, 0.53x0.23-0.3 breadth at its middle; 
its small terminal part tiil>ular, 0.07-0.09 long opening at 
genital pore immediately outside left caecum a little behind 
intestinal bifurcation. Ovary slightly inwards to right 
caecum, 0.3 behind testes, 0.7-1 in front of hinder end, 
spherical, 0.23-0.26 in diameter, shell gland complex large, 
oval, 0.23 in diameter to right close behind ovary. Small 
Laurer's canal present. Metraterm 0.33-0.4x0.09-0.12, out¬ 
side and partly overlapping left caecum. Male and female 
pores separate. Eggs oval, operculated, 0.023-0.027 x 0.0136; 
polar filaments not visible. Vitellaria composed of 11-17 
follicles in close mass immediately behind testes, close out¬ 
side caeca. 

Host.—Kachuga dhongoTca. 

Location .—Small intestine. 

Locality. —^Allahabad, U.P. 
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145. Neopronccephalus gangeticuis H. R. Mehra, 1932 

Specific diagnosis. —Body 2-2.4 long, 1.2 broad in testicular 
region; anterior end bluntly pointed, posterior end rounded, 
produced laterally into a lobe-like process on each side; tri¬ 
angular cephalic region not defined. Collar larger, more 
prominent than in t3^3 species; lateral prolongations enclosing 
large median ventral fold 0.3 broad at posterior end, 0.1 
broad immediately behind sucker. Sucker 0.12-0.10 in 
diameter. Oesophagus 0.34 long; intestinal bifurcation 
0.40-0.58 behind anterior end. Caeca overlapped ventrally 
by inner margin of testes at middle of body, terminating at 
two third body'length from anterior end. Testes ovoid or 
slightly pear-shaped, occupying entire space between bodywall 
and caeca, 0.35-0.46x0.28-0.4. Cirrus sac oval or some¬ 
what pear-shaped, 0.4-0.52x0.25-0.28, immediately pre- 
testicular with its basal part encroaching intertesticular zone. 
Vesioulla seminalis externa coiled into two large, separate 
loops lying dorsally and ventrally to basal part of cirrus sac, 
between it and right testis. Ovary slightly dextral, 0.13-0.17 
behind testes, somewhat oval, 0.16-0.25x0.26-0.32. Shell 
gland behind ovary. Uterus fills entire body behind ovary, 
overlapping caeca between and behind testes, approaching 
vitellaria. Metraterm 0.3-0.35 lon^, 0.14 broad. Vitellaria 
of 13-15 follicles massed together behind testes. Eggs 
0.023-0.0272 X 0.01-0.013. 

Host.—Kachuga dhongoka. 

Location. —Small intestine. 

Locality. —^Allahabad, U.P. 

146. Neopronocephalus» mehri Chatterji, 1936 

(Fig. 94) 

Specific diagnosis. —Body thick, 1-1.5 long, maximum 
breadth just behind ovary 0.5-0.6. Cephalic region tri¬ 
angular, separated from body by^ prominent constriction 
enrircled by characteristic collar complete dorsally and 
laterally, but incomplete ventrally. Sucker 0.1-0.11x0.11- 
0.12. Oesophagus narrow, 0.2-0.3 long; intestinal bifurcation 
0.3-0.38 from anterior extremity. Caeca dorsal to testes, 
ending a little behind vitellaria. Genital pore separate, 
sinistral, intercaecal, close to intestinal bifurcation. Testes 
o\al, equal, 0.18-0.3x0.17-0.2, at the same level near middle 
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Fig. 94. Neopronocephahis mehri, Chatfcerji, 1936. 

of body. Cirrus sac oval, 0.25-0.27x0.1-0.12 maximum 
breadth. Vesicula seminalis coiled, external to cirrus sac. 
Ovary almost median, spherical 0.13-0.15 in diameter. 
Vitelline follicles 11-13 closely packed behind testis on each 
side. Uterus much coiled, anterior and posterior to ovary. 
Metraterm present. Eggs 0.023-0.027 x 0.0134-0.0154. Ex¬ 
cretory vesicle V-shaped, the limbs extending a little more 
than half distance between ovary and posterior extremity. 
Excretory pore prominent, subterminal, ventral. 

Host,—Morenia ocellata. 

Location ,—Intestine. 

Locality, —Rangoon, Burma. 

Key to species of Neopronocephaius 

1. Grenital pores intercaecal near left 
caecum; cephalic region entirely se¬ 
parated. N, mehri Chatterji, 1930 

Genital pores extracaecal near left cae¬ 
cum ; cephalic region not separated.. 2 

38 
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2. Posterior end broad, produced into two 
prominent lobe-like processes one 
on each side; uterus large filling 
entire space behind ovary overlapp¬ 
ing caeca between and behind testes. N. gangeticus H.B.Mehra, 

1932 

Posterior end narrow, not produced in¬ 
to prominent lobes; uterus small not 
filling postovarian regionj not over¬ 
lapping caeca behind and between 

testes.. , .. .... N, triangularis H.'R.'M.Qhiat 

1932 

XIT. Family RHABDIOPOEIDAE Poche, 1925 

Notocotyloidea : Large monostomes provided ventrally with 
curved blunt-pointed papillae or spines in quincunx. Excre¬ 
tory opening dorso-terminal, large, into which, project several 
muscular processes, each arising from the base of a tubular 
diverticulum; of four longitudinal excretory stems the outer 
are united anteriorly and gi've off numerous ou^er diverticula. 
Oral sucker subterminal. Phar 3 nix absent Caeca with 
short posterior,diverticula or distinctly sinuous walls, united 
together or separated at posterior end. Testes symmetrical, 
near posterior extremity. Currus sac long. Genital pore 
near oral sucker. Ovary intertesticular or posttesticuZar. 
Vitellaria follicular or acinous, posttesticular or pretisticular. 
Uterus forming close transverse coils between testes and cirrus 
sac. Eggs small, filamented at each pole. Parasitic in 
sirenia. 

Type genus : Rhdbdiopoeus Johnston, 1913 

XXXIX. S\xMa.mi[jTAPROBANELLINAE Yamaguti, 1958 

Rhabdiopoeidae : Body boat-shaped, spined ventrally, with 
a pair of broad muscular caudal lobes. Oral sucker large. 
Oesophagus short. Caeca with distinctly sinuous walls, not 
united posteriorly. Testes symmetrical, just medial to caeca, 
near posterior extremity. Currus sac large, enclosing distal 
part of seminal vesicle, prostatic complex and long, strongly 
muscular ejaculatory duct. Genital pore beside oral sucker. 
Ovary median immediately posttesticular. Laurer’s canal 
absent. Vitelline follicles pretesticular, extracaecal. Uterus 
overlapping caeca laterally. Eggs filamented at each pole. 
Excretory system unknown. 

Type genus : Taprobanella Crusz and Fernand, 1954 
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Genus 73. Taprobanella Crusz and Fernand, 1964 

Rhabiopoeidae, Taprobanellinae : Body boat-shaped, pro¬ 
longed backward into two short broad, flat, unspined muscular 
lobes, covered ventrally vdth curved spines, smootn dorsally. 
Oral sucker large with ventral aperture. Oesophagus narrow, 
short. Caeca with short diverticula, extending to posterior 
end of body. Testes symmetrical, lobed, medial to caeca 
near posterior extremity. Cirrus sac large. Vesicula semi- 
nalis externa coiled at posterior end of cirrus sac. Genital 
pore near left margin of oral sucker. Ovary immediately 
posttesticular, median. Shell gland preovarian. Laurer’s 
canal absent. ViteUine follicles in two short pretesticular 
extracaecal lateral fields. Uterus transversely coiled between 
testes and cirrus sac as well as to the left side of the latter. 
Eggs operculate, small with 1-3 filaments at opercular pole 
and 2-3 at other end. .Excretory pore median, dorsal, at 
or near level of ovary. Parasitic in stomach and pyloric 
caeca of Sirenia. 

Type-species : T. hijcaudata Crusz and Fernand, 1954 

147. Taprobanella bicaudata Crusz and Fernand, 1954 

(Fig. 95j 

Specific diagnosis .—Body boat-shaped, 6.3-12.2 long, 
narror^vest at anterior end, 1.8-3.0 across middle of oral sucker, 
broadest at posterior end 2.2-4.2. Dorsal convexity and 
ventral concavity pronounced. Posterior end prolonged into 
two broad, flattened, muscular lobes, 0.62-1.57 long, 1.29-2.28 
broad. Cuticle dorsally smooth. Ventral surface except 
that of posterior lobes armed with backwardly curved cuti- 
cular spines. Oral sucker large, deep, 1.33-1.9 in diameter, 
0.54-0.96 deep. Oesophagus narrow, 0.69-1.03 long. Caeca 
provided with short branches, lateral, stopping short of 
posterior lobes, 3.8-7.95 long, 0.24-0.60 broad at posterior end. 
Testes 5-8 lobed, 0.38-0.65 apart, 1.41-3.09 from posterior 
extremity, 0.29-1.06x0.22-0.66 broad. Genital pore ventro¬ 
lateral to left side below midlevel of oral sucker. Cirrus sac 
large, elongate, thin walled, extending from equatorial region 
or posterior to it to left anterior end, containing coiled vesicula 
seminalis, large pars prostatica, long undulating ducts ejacula- 
torius and attenuated cirrus. Vesicula seminalis externa 
large, coiled. Ovary 3-5 lobed, median, immediately post- 
testicular, 0.16-0.56x0.12-0.62. Mehlis’ gland preovarian 
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Fig, 95. Taprohanella hicaudata Cru3z and Fernand, 1954. 

bBtween testes. Vitellaria short, extracaecal, anterior to 
testes, (if 18-20 irregular follicles. Uterus narrow initially, 
broadens into coils to right and left. Metraterm long along¬ 
side cirrus sac. Eggs ovoid, operculate, 0.019-0.026x0.01- 
0.014, opercular end carrying 1-3 filaments, other end 2-3 
polar filaments. Excretory pore median, dorsal, immediately 
opposite ovary or slightly posterior to it. 
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Rost,—Dugong dugong (Muller, 1776). 

Location ,—Stomach and pyloric caeca. 

Locality .—Gulf of Mannar, Ceylonese waters. 

XIII. Family OPISTHOTREMATIDAE Poche, 1925 

Notocotyloidea : Body spoon-shaped or ovoid, spinulate 
ven+rally or unspinulate. Pharjmx absent. Oesophagus 
slender, short or moderately long; caeca simple or without 
diverticula. Genital pore median, at posterior extremity. 
Tester symmetrical, in posterior half of body, just lateral or 
medial to caeca or postcaccal, at posterior extremity. Cirrus 
sac small. Ovary median or submedian, posttesticular. 
Receptaculum seminis and Laurer’s canal present. Uterus 
intercaecal or overlapping caeca laterally. Eggs with long 
polar filaments. Viteflaria follicular, posttesticular. Excre¬ 
tory vesicle short, with partly anastomosing lateral branches, 
V-shaped in Lankatrema Crusz & Fernand, 1954. Para^^itic 
in Sirenia. 

Type genus: Opiethotrema Fischer, 1883 

XL. Subfamily LANKATREMATINAE Yamaguti, 1958 

Opisthotrematidae : Body ovoid, conca\>e ventrally, convex 
dorsally, unspined. Oral sucker small. Oesophagus short. 
Caeca terminating short of posterior extremity. Testes 
symmetrical, postcaecal at posterior extremit 3 ^ Cirrus sac 
very small. Genital pore median, ventroterminal. Ovary 
large, branched, extending trans'versely in front of testes 
between vitellaria. Laurer’s canal absent. Vitelline follicles 
large, extending along lateral margins of body anterior to 
testes. Uterus occupying most of body anterior to ovary, 
forming a large terminal reservoir in front of ovary; metra- 
term thick wallod; eggs with a very long filament at each pole. 
Excretory vesicle V-shaped. 

Genus 74. Lankatroma Crusz and Fernand, 1954 

Opisthotrematidae, Lankotrematinae: Body ovoid, flattened, 
concave ventrally, convex dorsally, unspined. Oral sucker 
small Oesophagus short. Caeca simple terminating short 
of posterior extremity. Testes symmetrical, poFtcaecal, 
lobed, at posterior extremity. Cirrus sac very small. Cirrus 
minute, coiled. Genital pore median, ventroterminal. Ovary 



302 


DIQBNEA 


large, branched, transversely elongated in broad pretesticular 
median area and reaching as far laterally as vitellaria. 
Laurer’s canal absent. Receptaculum seminis absent. 
Vitellaria of large follicles along lateral margins of body in 
posterior half anterior to testes. Uterus much coiled forming 
a tangled mass of ascending and descending coils in most of 
anterior two third of body, finally swelling into a large 
elongated egg reservoir in front of ovary; metraterm thick 
walled. Eggs very small with very long filament at each 
pole. Excretory pore at extreme posterior end; excretory 
vesicle V-shaped, bifurcated near its pore, arms running 
forward medial to vitellaria. Parasitic in stomach of Sirenia. 

Type-species : L. mannarensis Crus7. and Fernand, 1954 
148. Lankatrema Mannarensris Orusz and Fernand, 1954 

(Fig. 96) 

Specific diagnosis .—^Body small, broadest in middle, some¬ 
what tapering towards ends, ventrally concave, dofsally 
convex, 2.8--5.3 long, 1.4-3.9 broadest, imspined. Oral sucker 
0.16-0.34 in diameter. Oesophagus 0.31-9.6 long, 0.03-0.1 
broad, surrounded by a layer of gland cells. Caeca un- 
branch ed, almost reaching ovarian region, mostly hidden by 
extensively coiled uterus. Excretory vesicle V-shaped from 
terminal excretory pore, bifurcating near pore, limbs extend¬ 
ing far forward medial of vitelline follicles. Testes lateral 
along postero-lateral margins, 0.23-0.79x0.13-0.37, deeply 
lobed with 4-7 lobes, rarely entire, ovoid. Cirrus sac very 
small, 0.11-0.17 long, 0.05-0.09 broadest at base, containing 
pars prostatica and minute coiled cirrus. Ovary large, much 
lobed, digitate or dendritic, extending from side to side 
anterior to testes, laterally reaching vitelline follicles, 0.74-2.21 
in width, ovarian lobes directed anteriorly or laterally, post¬ 
erior margin smooth. Mehlis’ gland mostly post ovarian 
between testes. Vitellaria composed of two groups of about 
12 spherical to ovoid follicles, ventral, near lateral margins of 
body, extending from near testes to well below the equator; 
vitelline reservoir slightly dextral , postovarian. Uterus 
large, much coiled mass of ascending and descending folds, 
occupying most of anterior two thirds of body, swelling at 
about equator into a long dorsal receptacle distended with 
eggs, narrowing much at level of overy. Metraterm thick 
walled, slender. Eggs operculated, 0.017-0.022x0.008-0.01, 
with very long filament at each end. Filament of opercular 
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Fig. 96* Lankatrema mannarensia Crusz and Fernand, 1954. 

end almost half the thickness of other filament specially 
proximally. 

Host.—Dugong dugong (Muller, 1776). 

Location .—^Cardiac stomach, pyloric stomach and pyloric 
caeca. 

Locality .—Gulf of Mannar, Ceylonese waters. 

III. Suborder FELLODISTOMATA Singh, 1960 

Fasciolatoidea : Distomate; suckers well apart. Genital 
pore preacetabular. CiiTUs sac present or absent. Cercariae 
furcocercous with short tail stem, slightly longer or much 
longer furca and caudal canal running through tail without 
flame cells, or cercariae simple, nonbifid tailed, setiferous 
(trichocercous) or trichofurcocercous (furcosetiferous) with 
lateral finlets composed of setae with caudal canal extending 
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throughout tail stem and furcae without flame cells; rarely 
microcercous. Excretory vesicle U-shaped, lyre-, V-shaped 
with long broad arms or Y* shaped with short stem and long 
arms. Protonephridia stenmostomate. Cercariae develop in 
sporocysts in marine lamellibranchs, rarely gastropods. Meta- 
cercaiae unencysted in molluscs. Two or three host life cycle. 

E. Superfamily FELLODISTOMOIDEA Mehra, 1963 

Diagnosis the same as for suborder Fellodistomata Singh, 
1960. 


XIV Family FEU.ODISTOMIDAE Woolcock, 1912 

Syn. Fellodistomidae Nicoll., 1913 
Storingophoridae Odhner, 1911 

Fellodistomoidea : Body rather stout, usually elongated, 
oval or pyriform. Oral sucker and acetabulum well developed 
and well apart. Acetabulum large, usually larger than oral 
sucker, sometimes equal. Prepharynx usually absent, 
pharynx present; oesophagus short or moderately long; caeca 
short or of moderate length, sometimes long. Genital pore 
median, submedian or lateral, preacetabular. Testes symme¬ 
trical, oblique or tandem. Cirrus sac small usually not 
extending behind acetabulum. Ovary usually pretesticular, 
sometimes intertesticular or posttesticular. Vitellaria pre¬ 
acetabular or postecetabular, rarely both preacetabular and 
postacetabular but never reaching posterior end. Uterus 
usually large, coiled with many eggs, postacetabular. Excre¬ 
tory vesicle V- or U-shaped with long broad arms or Y-shaped 
with short stem and long arms reaching pharynx and not 
united anteriorly; protonepl ridia stenostoma^e. Cercariae 
develop in simple sporocysts in marine lamellibranchs, rarely 
gastropods; metacercariae unencysted in molluscs. Parasitic 
in marine or brackish water fishes. 

Type genus : Fellodistomum Stafford, 1904 


Key to Indian subfamilies of FELLODISTOMIDAE 


1. Body long slender; caecum single usual¬ 

ly opening into excretory vesicle. 

Body not slender; caeca double. 

2. Ovary pretesticular 

Ovary posttesticular 


3I0NASCINAE Yamaguti, 

1958 

2 

FELLODISTOMINAE 

Nicoll, 1909 
ANTOBCHIINAE 

Yamaguti, 1958 
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XLI. Subfamily FELLODISTOMINAE Nicoll, 1909 

Syn. Diacogaateroidinae Srivastava, 1939 

Fellodistomidae : Body small, muscular, usually plump, 
elongate or oval, spinulate or unspinulate. Suckers well 
developed. Acetabulum large, usually equatorial or post- 
equatorial, sometimes modified into a specialized discoid 
adhesive organ. Caeca short saccular to long, terminating 
anterior or posterior to acetabulum or at acetabular level. 
Genital pore preacetabular, behind phar 3 mx, submedian, 
lateral or submarginal. ’Testes usually symmetrical, post- 
acetabular. Cirrus sac preacetabular; cirrus usually present; 
vesicula seminalis winding or bipartite. Ovary pretesticular 
or partly intertesticular. Vitellaria largely or entirely pre¬ 
acetabular or acetabular. Uterus occupying mostly hind- 
body and acetabular zone. Excretory vesicle V-shaped or 
Y-shaped. Parasitic in marine or brackisn water fishes. 

T 3 rpe genus : Fellodistomum Stafford, 1904 

Key to Indian genera of FELLODISTOMINAE 

1. Genital pore lateral near right body 

margin. Yamagutia Srivastava, 

1939 

Genital pore median or submedian. . 2 

2. Acetabulum very large Pseudodiscogctsleraides 

Gupta, 1953 

Acetabulum not very large. , .. Fellodistomum Stafford, 

1904 

Genus 75. Fellodi^iomum Stafford, 1904 
Syn. Steringophorus Odhner, 1905 

Fellodistominae : Body small, smooth. Acetabulum large, 
well apart from oral sucker. Caeca terminating in l.indbody 
at about testicular level or near hinder end. Testes synime- 
trical or oblique one on each side behind acetabulum. Cirrus 
sac small, preacetabular. Genital pore median or sub- 
median, preacetabular. Ovary pretesticular, submedian. 
Vitellaria follicular, in acetabular, bifurco-acetabular or 
acetabulo-testicular zone. Uterus reaching posterior extre¬ 
mity; eggs numerous. Excretory vesicle Y-shancd with 
terminal pore. Parastic in marine fishes. 

Type-species : F incisum (Rud., 1809) Stafford, 1904 
39 
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149. Fellodistomum lethrini (N. K. Gupta, 1956) 

(Fig. 97) 

Syn. Steringojphorus lethrini N. K. Gupta, 1956 

Specific diagnosib ,—Body smooth, 2.2-2.28 long, 1.14-1.33 
in breadth across testicular region, rounded at ends, posterior 
end broader. Oral sucker 0.2-0.24x0.25-0.35. Acetabulum 
0.24-0.27 X 0.22-0.25, globular, peculiarly shaped, at 0.41-0.46 
from anterior end. Excretory pore terminal; excretory 
vesicle Y-shaped, stem bifurcating a little behind acetabulum. 
Testes postequatorial far behind acetabulum, one on each 
side, close to caecum of their side; left testis slightly in advance 
of the right, 0.22-0.27x0.19-6.27; right one 0.22-0.25 X 
0.2-0.27 Cirrus sac very elongated, extending in front, 
behind and along lateral side of acetabulum; cirrus prominent. 
Genital pore median or slightly submedian ventral to intestinal 



Fig. 97. Fellodistomum lethrini N. K. wupta, 1956). 
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fork. Ovary trilobed, closely in front of right testis, close to 
right caecum, 0.12x0.16; lobes extraordinarily prominent. 
Mehlis* gland complex in front of left testis, 0.14-D.16X 
0.22-0.28. Receptaculum seminis anterior to Mehlis’ gland 
complex, 0.24-0.16. Vitelline follicles extracaecal, extending 
Jfrom level of acetabulum to a little in front of posterior 
extremity. Uterus much coiled in trans^e^se folds in post- 
testicular region. Eggs operculate, 0.014-0.019x0.007 

Host,—Lethrinus sp. 

Location, —Intestine. 

Zoca^^^y.—Gulf of Mannar, Indian Ocean. 

Genus 76. Ps»eudodis»cogasteroides S. P. Gupta, 1956 

Syn. Diacogaateroides Srivastava, 1939 

Fellodistominae : Body plump, small, spinulate. Oral 
sucker smaller than acetabulum. Acetabulum very large, 
cup-shaped with a large cavity, equatorial and postequatorial 
with usual musculature. Prepharynx small. Pharynx 
moderate sized. Oesophagus absent. Caeca short, club- 
shaped, terminating just in front of acetabulum. Genital 
pore median, preace tabular, just behind pharynx orbifurcal. 
Testes almost equatorial, postacetabular at about half distance 
between acetabulum and hinder end. Cirrus sac elongated, 
tubular, obliquely directed, extending to middle or hinder 
end of acetabulum. Vesiciila seminalis bipartite; cirrus small. 
0\ary intertesticular or pretesticular in front of right testis. 
Receptaculum seminis and Laurer’s canal present. Uterus 
coiled behind acetabulum and in acetabular level. Vitellaria 
follicular, anterior between caeca and middle of oral sucker. 
Excretory vesicle Y-shaped. Parasitic in intestine of marine 
fishes. 

Type-species : P. indicus (Srivastava, 1939) S.P. Gupta, 1966 

Key to species of Pseudodiscogasrteroides 

Ovary intertesticular in contact with right 
margin of right testis; cirrus sac elongat¬ 
ed, median P. indicua (Srivastava, 

1939) 

Ovary pretesticular in front of right testis; 
cirrus sac consisting of obliquely direct¬ 
ed plain oval part and bent attenuated 

neck. . . .. P. caranxi (Srivastava, 

1939) 
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150. Ps(eudodis(cogasteroides» indicus (Srivastava, 1939) 

Gupta, 1955 

(Fig. 98) 

Sjrn. Discogasteroides indicus Srivastava, 1939 

Specific diagnosis .—Body plump, somewhat pear-shaped 
with its lateral margins prominently incised at junction of pre- 
and post-acetabular parts, yellowish brown in living condi¬ 
tions, 0.86-0.98 long X 0.54-0.65 maximum breadth across 
base of acetabulum, spinulate. Oral sucker 0.2-0.25x0.18 
with slit-like opening. Acetabulum cup-shaped, 0.2-0.28 x 
0.32-0.4, behind caeca towards end of anterior half of body. 
Prepharynx small; pharynx oval, 0.04-0.065x0.03-0.05; oeso¬ 
phagus absent; caeca small, 0.18-0.22x0.07-0.08, club-shaped 
extending in straight horizontal line in front of acetabulum. 
Testes two, spherical, 0.1-0.14 in diameter, symmetrical on 
either side of median line in front of last sixth or seventh part 
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of body length. Cirrus sac elongated, median from just 
behind pharynx to posterior margin of acetabulum or a little 
in front, 0.16-0.28x0.06-0.1. Vesicula seminalis bipartite, 
0.07-0.1x0.03-0.08; pars prostatica small, tubular; ductus 
ejaculatorius and cirrus small. Ovary spherical, 0.08-0.10 
in diameter, in contact with inner margin of right testis. 
Receptaculum serainis small, retort-shaped, 0.066-0.076 x 
0.03-0.06, immediately behind acetabulum between ovary 
and left testis. Laurer’s canal present. Vitellaria confined 
to space between caeca and middle of oral sucker. Eggs 
0.029-0.03x0.016. 

Host,—Garanx kalla Cuv. and Val. 

Location, —Intestine. 

Locality, —Puri, Bay of Bengal. 


161. Pseudodiscogas{teroides caranxi (Srivastava, 1939) 

S. P. Gupta, 1966 

Syn. Discogasteroides caranxi Srivastava, 1939 

Specific diagnosis ,—Body oval, often constricted into pre- 
and post-acetabular parts, 0.98-1.4x0.62-0.73 maximum 
breadth across ovary; spinulate; cutaneous glands present all 
over, well developed in preacetabular region. Oral sucker 
0.24-0.3x0.2-0.26. Acetabulum 0.26-0.36x0.48-0.66, equa¬ 
torial. Prepharynx small; phar 3 mx oval, 0.06-0.08x0.06- 
0.07; oesophagus absent; caeca small, 0.22-0.3x0.08-0.12, 
straight or bent, saccular, confined mostly to preacetabular 
region. Testes small, somewhat symmetrical on either side 
of median line close behind acetabulum; anterior testis 
0.08-0.14x0.06-0'.12, sinistral; posterior testis 0.1-0.18 x 
0.1-0.16 on right side. Cirrus sac consists of an obliquely 
directed main part and a bent attenuated neck, 0.24x0.1; 
vesicula seminalis bipartite; pars prostatica small; ductus 
ejaculatorius and cirrus present. Genital pore median at 
anterior margin of acetabulum. Ovary pear-shaped, 0.09- 
0.13 X 0.07-0.1, a little in front of right testis. Receptaculum 
seminis bulb-shaped, obliquely situated between ovary and 
right testis; shell gland complex in front of ovary. Laurer’s 
canal present. Uterus consists of intricate transversely coiled 
loops occupying entire space between middle of acetabulum 
and posterior end of body. Eggs 0.027-0.03x0.016-0.019. 
Vitellaria extending transversely across intestinal bifurcation 
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and laterally from level of anterior third of acetabulum to 
posterior third of oral sucker. 

Host,—Caranx kalla Cuv. and Val. 

Location ,—Small intestine. 

Locality, —Puri, Bay of Bengal. 


Genus 77 Yamagutia Srivastava, 1939 

Fellodistominae : Body plump, rounded anteriorly, pointed 
posteriorly, unspinulate. Acetabulum large, much larger 
than oral sucker, typical with cavity, immediately post- 
equatorial. Prepharynx and pharynx small. Oesophagus 
long with a posterior bulb-shaped part. Caeca small, saccular, 
horizontal. Genital pore lateral near right body margin just 
behind right caecum, immediately preacetabular Testes post- 
acetabular, lateral, slightly asymmetrical near posterior end. 
Cirrus sac horizontal, club-shaped. Vesicula seminalis bi¬ 
partite; cirrus present. Ovary pretesticular, slightly sinistral 
partly overlapping acetabulum. Receptaculum seminis and 
Laurer’s canal present. Uterus large, coiled, mostly post- 
acetabular and in acetabular zone. Vitellaria lateral of long 
irregular follicles extending from level of intestinal bifurcation 
to middle of acetabulum. Excretory vesicle Y-shaped with 
short median stem. Parasitic in intestine of marine fishes. 

Type -species : Y lateroporus Srivastava, 1939 


152. Yamagutialaterporus Srivastava, 1939 

(Fig. 99) 

Specific diagnosis .—Body plump, oval with broadly rounded 
anterior and posterior ends, entirely aspinose, 1.66 long X 0.7 
in maximum breadth across acetabular region. Oral sucker 
0.22x0.16. Acetabulum 0.45 in diameter, immediately post- 
equatorial. Prepharynx inconspicious; pharynx 0.05x0.07 
Oesophagus narrow, sinuous, 0.3 long with a small oeso¬ 
phageal bulb at end; caeca small, succular, 0.24x0.14. Testes 
oval, asymmetrical near lateral sides in postacetabular part; 
anterior testis 0.24x0.1. sinistral a little behind acetabtdum; 
posterior testis 0.2x0.14 close to right bodywall, in front of 
last one tenth of body length. Cirrus sac 0,46x0,16 broad, 
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99. Yamagutia laterojmrua Sriv'astava, 1939. 


horizontal, club-shaped, between intestinal caeca and aceta¬ 
bulum. Vesicula seminalis bipartite, 0.2 X 0.1; pars prostatica 
elongated oval; ductus ejaculatorius small; cirrus fairly long. 
Genital pore a little behind anterior third of body length, at 
a little distance from right body margin. Ovary spherical, 
0.12x0.14, slightly sinistral partly overlapping acetabulum. 
Receptaculum seminis oval, 0.16x0.12, to left of ovary. 
Laurer’s canal present. Shell gland mass diffuse, behind 
ovary. Eggs numerous, operculate, 0.034-0.038 X 0.015-0.019. 
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Uterus occupies whole space between genital pore and post- 
terior end. Vitellaria extending laterally from level of oeso¬ 
phageal bulb to middle of acetabulum. 

Host,—Chatessus nasus (Bloch). 

Location, —Small intestine. 

Locality, —Karachi, Arabian Sea. 

XLII. Subfamily ANTORCHIINAE Yamaguti, 1958 

Fellodistomidae : Body plump or flattened, elongate, oval 
or pyriform. Acetabulum preequatorial, subequatorial or 
equatorial. Caeca short, terminating at about middle of body. 
Genital pore submedian or median, just preacetabular, near 
intestinal bifurcation or prebifurcal. Testes symmetrical, 
anterolateral to acetabulum, in acetabular or postacetabular 
zone, just medial or posterior to caecal ends. Ovary post- 
testicular, submedian or median. Vitelline follicles lateral, 
massed together outside caeca, sometimes overlapping them, 
mostly preequatorial from intestinal bifurcation or pharynx 
to acetabular zone or a little further behind to a little in 
front of caecal ends. Uterus large mostly posttesticular. 
Excretory vesicle V- or Y-shaped. Parasitic in fresh water, 
brackish water or marine fishes. 

Type genus : Antorchis Linton, 1911 Indian genus : 

Faustula Poche, 1925 

Key to genera of ANTORCHIINAE according to Yamaguti, 1958 

Caeca shorter than oesophagus; testes 
preacetabular, postcaecal. Antorchis Linton, 1911 

Caeca longer than oesophagus; testis 
mainly postacetabular, intercaecal. Faustula Poche, 1926 

Genus 78. Faus>tula Poche, 1925 
Syn. Orientophorus Srivastava, 1935 

Antorchiinae : Body small, thick or plump, oval or pyri¬ 
form, spinulate. Suckers quite apart from one another, 
nearly equal. Pharynx large; eoesophagus moderately long, 
short or absent, daeca terminating at about midbodyor a 
little more posteriorly. Testes lateral, symmetrically opposite. 
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in acetabular or postacetabular zone just medial to caeca. 
Cirrus sac large, anterior or dorsal to acetabulum or (extending 
behind it, containing sigmoid or slightly coiled vcsicula 
seminalis, well developed prostatic complex and short cirrus. 
Genital pore submedian or median, preacetabular, near 
intestinal bifurcation or behind pharynx. Ovary strongly 
lobed, post testicular. Laurcr’s canal present. Receptaculum 
seminis absent. Receptaculum seminis uterinum present. 
Uterus much coiled, mostly posttesticular. Mctraterm feebly 
muscular. Vitellaria follicular, outside caeca, sometimes 
overlapping them. Parasitic in fresh water or brackish water 
fishes. 

Type-species : F keksooni (MacCallum, 1919) Poche, 1925. 


Key to Indian species of Faustula 


1. Genital pore prebifureal, at or near 

posterior end of pharynx. F, clupii (Srivastava, 1936) 

2, Genital pore bifurcal. F. brcvichrus (Srivastava, 

1936) Maiitor, 1953 


Grenital poro postbifuical. 

3. Oesophagus absent. 

Oesophagus moderately long 


3 

F. ilishii (Srivastava,1936) 

F. gangeticiis (Srivastava, 

1936) 


153. Faustula brevichrus (Srivastava, 1935) Manter, 1953 


(Fig. 100) 

Syn. Faustula chauhani Gupta and Srivastava, 1960 

Specific diagnosis .—Body ovoid or pyi-iform, 1.088-1.7 x 
0.048-0.09 maximum breadth across testes, spinulate. Oral 
sucker 0.13-0.19 in diameter. Acetabulum 0.13-0.25 in 
diameter equatorial or just behind one third body length. 
Pharynx oral, 0.045-0.14x0.04-0.135. Oesophagus 0.114-0.2 
long. Caeca terminate some distance behind testes, at about 
middle of ovary. Genital pore at level of intestinal bifiirca- 
tion. Testes oval or reniform, sometimes partly overlapped 
by caeca in middle third of body, 0.14-0.21x0.064-0.12. 
Cirrus sac flask-shaped or pyriform with broad basal part 
and narrow anterior part, 0,144-0.36x0.084-0.21, overlapping 
acetabulum to posterior end of testes. Cirrus knob-like. 

40 
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J^iG. 100. Faustula brevichrus Srivastava (1935) Manter, 1953. 

Ovary 0.13-0.31 in diameter. Vitelline follicles from level 
of intestinal bifurcation to posterior margin of acetabulum 
or middle of testes. Receptaculum seminis uterinum present. 
Uterus fills body behind testes. Eggs 0.013-0.02 X 0.01-0.012. 

Host,—Clupea ilisha=Hilsa ilisha. 

Location, —Intestine. 

Locality, —^Allahabad, U.P. 
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154. Faustula gangeticus (Srivastava, 1935) 

Specific diagnosis. —Body ovoid, spinose up to ovarian 
region, 1.34-1.65 X 0,79—0.97 broad across testes. Suckers 
equal. Oral sucker terminal, 0.17-0.18. Acetabulum 0.17-0.2, 
close behind anterior third body length. Phar3nix pyriform, 
0.11-0.15x0.08-0.12. Oesophagus 0.16-0.18 long; caeca 
diverging out into an arc to enclose genitalia, terminating 
anterior to posterior third body length. Genital pore half 
way between intestinal bifurcation and acetabulum. Testes 
0.2-0.34x0.12-0.2. Cirrus sac 0.36-0.4x0.17-0.2, nearly 
twice as long as broad. Ovary 0.26-0.28x0.24-0.26, close 
behind cirrus sac. Vitelline follicles outside caeca from 
posterior third of oes6phagus to caecal ends. Receptaculum 
seminis uterinum present. Eggs oval, 0.016-0.025x0.017 

Host,—Clupea ilisha. 

Location, —^Intestine. 

Locality, —^Allahabad, U.P. 

155. Faustula ilislii (Srivastava, 1935) 

Specific diagnosis, —Body plump, tapering posteriorly, 
uniformly spined, 0.75-1.04x0.62-0.71 across testes. Oral 
sucker terminal, broader than long, 0.1-0.12x0.12-0.14. 
Acetabulum 0.14-0.15 in diameter. !^arynx elongated oval, 
0.11-0.13x0.067-0.07 Oesophagus absent; caeca broad, 
divergent into a semicircle, ending at middle of ovary. 
Genital pore immediately behind intestinal bifurcation. 
Testes one on each side of acetabulum partly overlapping 
caeca; right 0.28-0.3 x 0.12, larger than the left, 0.17-0.2X 0.15. 
Cirrus sac oval, 0.20-0.31x0.17, to right side of acetabulum, 
extending to level of hinder margin of left testis. Ovarj" 
0.17-0.2x0.19. Receptaculum seminis uterinum pn^nt. 
Metraterm poorly developed. Eggs oval, 0.02x0.012. Vitel¬ 
line follicles lateral, partly overlapping caeca extending from 
anterior border of pharynx to anterior margin of ovary. 

Host,—Clupea ilisha. 

Location, —Intestine. 

Locality, —Allahabad, U.P. 

156. Faus^tula clupii (Srivastava, 1935) 

Specific diagnosis, —Body elongated oval, spinose, 1.3-1.5X 
0,7A>.8 across testes. Suckers broader than long. Oral 
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sucker 0.1-0.12x0.13-0.15. Acetabulum slightly larger, 
0.14-0.16x0.16^.17. Pharynx oval, 0.17x0.19. Oesopha^is 
0.08-C.l long; caeca fairly long, ending in level with posterior 
border of overy. Genital pore at posterior end of pharynx. 
Testes oval, symmetrical, one on each side of acetabulum 
partly overlapping caeca, 0.28x0.14. Cirrus sac claviform, 
0.28x0.17, extending from anoterior border of acetabulum 
to genital pore. Cirrus minute, bow-shaped. Ovary 0.26 
in diameter. Uterine coils between middle of acetabuum 
and hinder end of body; metraterm feebly muscular. Eggs 
0.015x0.01. Vitellaria never overlapping caeca, extending 
from intestinal bifurcation to middle of testes 

Host,—Clupea ilisha. 

Local ion .—Intestine. 

Locality, —Allahabad, U.P. 

XLIII. Subfamily M0NA8CINAE Yamaguti, 1958 
Syn. Haplocladinae Odhner, 1911 

Fellodistomidae ; Body long slender. Caeca single to right 
side, opening into excretory vesicle at hinder end. Aceta¬ 
bulum rather small near anterior extremity. Genital pore 
median, preacetabular. Testes tandem, in posterior half of 
body. Cirrus sac preacetabular. Vesicula seminalis bipartite; 
ductus ejaculatorius small; pars prostatica well developed. 
Ovary pretisticular in anterior half of body. Uterus filling 
up entire body. Vitellaria extending along each side between 
acetabulum and anterior or posterior testis. Excretory 
vesicle Y-shaped. Parasitic in intestine of marine fishes. 

Type genus : Monascus Looss, 1907 

Genus 79. Monasfcus Looss, 1907 
Syn. Haplocladtis Odhner, 1911 

Monascinae : Body much elongated, nearly cylindrical. 
Oral sucker subterminal. Prepharynx extremely small; 
pharynx elongated oval; intestinal caecum single to right 
side of median line, usually opening into excretory vesicle. 
Genital pore submedian, preacetabular. Testes tandem, 
postequatorial. Cirrus sac small, preacetabular or partly to 
one side of acetabulum. Vesicula seminalis bipartite; pars 
prostatica followed by small ductus ejaculatorious. Ovary 
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pretesticular., preequatorial. Vitellaria of small folilicles, 
lateral, from behind acetabulum to anterior or posterior 
testis. Uterus large, much coiled, filling up almost entire 
postacetabular body. Excretory vesicle Y-shaped, arms along 
reachig oral sucker. Parasitic in marine fishes. 

Type-species : M filiformis (Rud., 1819) Looss, 1007 

157 Mona£»cus» orientalis* (Srivastava, 1941) 

Yamaguti, 1968 

Syn. Haplocladus orientalia Srivastava, 1941 

Specific diagnosis, —Body long narrow, of nearly uniform 
breadth, light brown when alive, 6.14-7.16 long x 0.52-0.64 
uniform breadth, spinulate. Oral sucker inverted pear-shaped, 
0.28-0.34x0.22-^.24. Prephar 5 mx extremely small; pharynx 
elongated oval, 0.28-0.3x0.12-0.16; oesophagus 0.28-^.4 
long, continued in a single straight caecum opening outside at 
hinder end of body. Acetabulum small poorly muscular, 
cup-shaped, 0.22-0.26 in diameter, at the end of first eighth 
or fifth of body length. Testes oval, tandem, separated by 
0.42-0.7 distance; anterior testis 0.34-0.38x0.3-0.38, just 
postequatorial; posterior testis 0.3-0.4 x 0.24-0.34. Cimis 
sac ovoid, 0.36-0.46x0.28-0.34, on one side of acetabulum 
with its greater part in front of the latter. Vesicula seminalis 
bipartite, 0.17-0.18x0.07-0.08; pars prostatica small opening 
to outside through small ductus ejaculatorius. Ovary oval 
or spherical, 0.24-0.26x0.2-0.22, 0.6-0.76 in front of anterior 
testis. Shell gland mass diffuse, preovarian. Receptaculum 
seminis absent. Vitellaria of small oval follicles along each 
side of body from behind acetabulum to level of posterior 
testis. Uterus occupies whole postacetabular space of body. 
Eggs numerous, operculate, 0.034-0.038x0.019-0.023. 

Host,—Synaptura orientalis (Bloch and Schn.) 

Location. —^Intestine. 

Locality. —^Bay of Bengal. 

XV. Family MONODHELMINTHIDAE Dollfus, 1937 

Fellodistomoidea : Body small, oval, pyriform or ellipsoid, 
rather plump, spinulate or nonspinose. Acetabulum well 
developed, but usually small, smaller than oral sucker, excep¬ 
tionally large, imbeded in parenchyma and complex {Proso^ 
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gonarium Yamaguti). Prepharynx usually present; pharynx 
small; oesophagus short or moderately long; caeca reaching 
some distance in front of hinder end or terminating a little 
behind acetabulum much in front of hinder end. Genital 
pore submedian or median, postbifurcal. Genital atrium or 
sinus median or submedian, large and plaited {Monodhelmns 
Dollfus) or rather of complicated structure with genital sucker 
(Mehratrema Srivastava), sometimes modified to atrial or 
accessory sac (copulatory sac) or with a coupulatory papilla. 
Testes two, intercaecal, symmetrical or not (testes extra- 
caecal in Atractotrema Goto and Ozaki). Cirrus sac present 
or absent. Vesicula seminalis free or enclosed in cirrus sac. 
Pars prostatica free or enclosed in cirrus sac. Ovary pre- 
tisticular or partly intertesticular. Vitellaria follicular, 
lateral, postequatorial or postacetabular or preequatorial 
composed of a few large follicles lateral to testes or ovary 
{Prosogonarium). Uterus in postacetabular median field or 
rarely extensive in whole body. Uterus in Atractotrema 
perforating cirrus sac to open at genital pore. Eggs small, 
sometimes moderately large, numerous. Excretory vesicle 
U- or V-shaped with long arms reaching to level of pharynx. 
Cercaria possible trichocercous as mentioned for Tandanicola 
by Johnston and Angel. Parasitic in marine and fresh water 
fishes. 

Type genus : Monodhelmins Dollfus, 1937 


XLIV Subfamily MEHRATREMATINAE Srivastava, 1939 

Monodhelminthidae : Body small, elongated, smooth or 
spined. Oral sucker a little? or»much larger than acetabulum. 
Acetabulum small, preequatorial or postequatorial, pretesti- 
cular, partially or completely posttesticular. Prepharynx 
small; pharynx well developed; oesophagus short; caeca 
terminating near or much in front of posterior extremity. 
Genital sucker well developed around genital pore, median 
or submedian, postbifurcal. Testes immediately preaceta- 
bular, partially or completely postacetabular, symmetrical or 
oblique, intercaecal. Vesicula seminalis externa absent. 
Cirrus sac elongated, tubular, enclosing vesicula seminalis 
and prostatic complex. Genital atrium thick muscular, 
large, median with large basal part bearing prominent mus¬ 
cular papilla, surrounded by gland cells and opening through 
genital pucker. Ovary pretesticular, entire or lobed imme¬ 
diately behind cirrus sac. Uterus large, coiled, intercaecal, 
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reaching posterior extremity. Vitellaria lateral, short, from 
level of ovary to level of posterior testis or last quarter of 
body. Excretory vesicle U-shaped with long arms reaching 
oral sucker. Parasitic in intestine of marine fishes. 

Type genus : Mehratrema Srivastava, 1939 

Key to genera of MEHRATREMATINAE 

Testes almost symmetrical, preacetabular; 
caeca terminating near posterior extre¬ 
mity; acetabulum equal to or slightly 

smaller than oral sucker. Mehratrema Srivastava, 

1939 

Testes oblique, partially or completely 
postacetabular; c£ieca terminating much 
in front of posterior extremity; acetabu¬ 
lum much smaller than oral sucker. Buckleytremu Gupta, 1950 

Genus 80. Mehratrema Srivastava, 1939 

Mehratrematinae : Acetabulum almost equal to or slightly 
smaller than oral sucker. Genital pore surrounded by 
genital sucker, submedian, postbifurcal. Genital atrium 
large with thick muscular walls with basal part bearing 
muscular papilla, surrounded by gland cells. Oesophagus 
short; caeca reaching near posterior extremity. Testes almost 
symmetrical, preacetabular at about middle of body. Cirrus 
sac elongated, tubular, to left of genital atrium. Ovary 
pretsticular, preacetabular. Vitellaria lateral, extending from 
level of anterior margin of ovary to last quarter of body 
length. Uterus large, much coiled behind genital atrium 
and cirrus sac. Excretory vesicle U-shaped vith long arms 
reaching oval sucker converging in testicular region. Parastic 
in intestine of marine fishes. 

Type-species : M, dollfusi Srivastava, 1939 

158. Mehratrema dollfusi Srivastava, 1939 

(Fig. 101) 

Syn. Mehratrema polynemusinis Chauhaii, 1943 

Specific diagnosis ,—Body elongated, spinulate, 1.46-3.62 
long X 0.4-0.78 in maximum breadth at level of testes. 
Suckers nearly equal or oral sucker slightly larger, 0.12-0.32 
X 0.25-0.33. Acetabulum immediately postequatorial, 0.22 X 
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0.19-0.2. Preijharynx small; pharynx 0.04-0.09 in diameter; 
oesophagus 0.08-0.09 or 0.1-0.25 long; caeca terminate a 
little in front of hinder end. Testes preacetabular, inter- 
caecal, spherical, 0.08-0.26 X 0.08-0.22, almost sjanmetrical 
at about middle of body length. Cirrus sac elongated, 
tubular, 0.26-0.56x0.06-0.14. Vesicula seminalis bulb¬ 
shaped, 0.15-0.19x0.03-0.04; pars prostatica 0.04-0.08 X 
0.01-0.02. Genital pore guarded by feebly muscular genital 



Fig. 101. Mahrantrema dollfusi Srivastava, 1939, Ventral viow. 
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sucker of about one third size of acetabulum, at junction of 
anterior and middle thirds of body length. Genital atrium 
(genital sinus) large with highly muscular walls, surrounded 
by gland cells aroimd its basal part with muscular papilla 
inside. Ovary trilobed or spherical, 0.08-0.4x0.06-0.18, in 
front of left testis. Vitellana of small'follicles from level of 
anterior margin of ovary to almost last quarter of body. 
Eggs numerous, oporculate, 0.03-0.06x0.019-0.026. 

Host,—Scatophagus argus (Bloch.), Polynevms indicus, 
Muraenesox talabomides and Sciaena sp. 

Location, —Small intestine. 

Locality, —^By of Bengal, Arabian Sea, Puri, Karachi and 
Bombay, Krusadai Island, Gulf of Manaar, In^an Ocean. 

According to Chauhan (1943) genital atrium “measures 
0.16-0.23x0.85-0.21” N. K. Gupta (1966) obtained this 
species from a marine cat-fish from gulf of Manaar dissected 
at Krusadai Island. Srivastava’a account of the peculiar 
metraterm applies to the genital atriiuii. 


Genus 81. Buckleytrema K. N. Gupta, 1966 

Monodhelminthidae, Mehratrematinae : Body elongate, 
smooth without spines. Oral sucker large, much larger than 
acetabulum. Acetabulum small, partially or completely 
pretesticular, a little in front of midbody. Prepharynx dis¬ 
tinct; oesophagus moderately long; caeca terminate in posterior 
half of body far in front of posterior extremity. Testes 
oblique near one another, almost equatorial; posterior testis 
definitely equatorial, postacetabular; antrior testis partially 
or completely overlapped by acetabulum. Cirrus sac elon¬ 
gated, tubular, enclosing vesicula seminalis and prostatic 
complex. Ovary pretsticular, preequatorial, median, imme¬ 
diately behind cirrus sac. Genital atrium (genital sinus) 
l^rge, muscular median, with large basal part bearing pro¬ 
minent genital papilla and surroimded by gland cells. Genital 
pore median, postbifurcal, surrounded by sucker. Vitellaria 
lateral, short, extracaecal and intercaecal, extending from 
level of ovary to level of posterior testis. Uterus much coiled 
behind testes, intercaecal reaching posterior extremity. 
Excretory vesicle U-shaped with long arms. 

Tjrpe-species : B, indica N. K. Gupta, 1956 
41 
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159. Buckleytrema indica N. K. Gupta, 1956 

(Fig. 102) 

Specific diagnosis .—^Body elongated, smooth, 2.69-4.94 long, 
0.53-1.06 in maximum breadth in testicular region. Oral 
sucker very large, much larger than acetabulum, 0.28-0.4 X 
0.28-0.46. Acetabulum small, slightly preequatorial or almost 
equatorial, postovarian, 0.08-0.13 X.0.08-0.12, pretesticular. 
Prepharynx 0.032-0.048x0.08; pharynx 0.08-0.14 in dia¬ 
meter; oesophagus 0.17-0.48 long, 0.064-0.08 in width; caeca 
terminate in second half of body, far in front of hinder end. 



Fig. 102. Buckleytrema indica N. K. Gupta, 1956. Ventral view. 
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Testes oblique, spherical, near one another, behind acetabulum, 
sometimes anterior testis partly covered by the latter; anterior 
testis 0,096-0.28 X 0.096-5).24; posterior testis 0.096-0.28 X 
0.096-0.22. Cirrus sac elongated. Vesicula seminalis dumbel- 
shaped, posterior part completely fiUing basal part of cirrus 
sac, distal part slightly separated from cirrus sac wall; pars 
prostatica long surrounded by prostate cells, narrow anteriorly 
to open into genital atrium. Genital atrium 0.064-0.076 
long, 0.064-0.079', wide, surrounded by concentric layers of 
thick muscle fibres, continued behind into accessory organ 
or copulatory organ of 0.14-0.33x0.16-0.19 size containing 
prominent muscular papilla. Base of accessory organ 
surrounded by gland cells. Genital pore sucker-like, median, 
postibifurcal. Ovary 0.08-0.17x0.08-0.14, median, pre- 
acetabular. Mehlis* gland complex posterior to ovary. 
Receptaculum seminis present. Uterus much coiled behind 
testes, intercaecal, reaching posterior extremity; in front of 
ovary it extends along accessory organ on the side opposite 
to cirrus sac to open into genital sinus. Vitellaria short, 
of small follicles, extracaecal and intercaecal, extending from 
level of anterior border of ovary to level of posterior testis. 
Eggs operculate, 0,038-0.067 X 0.019-0,026. 

Host .—^Marine cat-fish. 

LocaJtion. —^Intestine. 

Locality .—Gulf of Manaar, Indian Ocean. 

IV Suborder CYCLOCOELATA La Rue, 1967 

Fasciolatoidea : Genital pore near anterior end. Cirrus 
sac present in superfamily C^^clocoeloidea Nicoll, 1914, absent 
in Eucotyloidea n.spf. Cercariae tailless or with very short 
bilobed tail; encysted metacercariae in snail host, reaching 
the final bird host when the snail infected with metacercariae 
is ingested. Adults usually monostomes without acetabulum, 
but immature stages in Eucotyloidea n.spf. possess acetabulum. 

F Superfamily GYGLOGOELOIDEA Nicoll, 1914 

Cyclocoelata : Cercariae tailless or with rudimentary bilobed 
tail produced in mother rediae possessing collar, ambulatory 
appendages and large intestine resembling rediae of Eoliino- 
stomatidae. Actively moving rairacidium containing well 
developed redia; no daughter rediae produced. Cercariae 
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never swim out of aquatic snail host, but encyst near rediae 
in the snail, reaching the definitive bird host when the snail 
containing inetacercariae is ingested. Adults parasitic in 
body cavity, air sacs, trachea, nasal cavity, infra-orbital 
cavity and rarely intestine of birds. 

XVI. Family CYCLOCOELIDAE Kossack, 1911 

Cyclocoeloidea : Medium sized or large, usually without 
acetabulum; small vestigial acetabulum sometimes present. 
Mouth terminal or subterminal. Oral sucker usually absent 
or rudimentary. Pharynx well developed; oesophagus short, 
rarely moderately long. Caeca united posteriorly to form 
an arc, simple or with diverticula. Genital pore median, 
ventral to pharynx or bifurcal near anterior extremity. 
Testes oblique or sometimes behind one another, intercaecal 
usually in posterior part of body. Cirrus sac small. Ovary 
between two testes or anterior to both or behind testes. 
Receptaculum seminis present or absent. Uterus large in 
close transverse coils filling almost whole of intercaecal region, 
sometimes overlapping caeca or even extending outside. 
Eggs numerous without filament. Vitellaria lateral, outside 
caeca from behind pharynx to posterior extremity, usually 
approaching mesially at hinder end. Excretory pore dorso- 
terminal; excretory vesicle between posterior intestinal arc 
and body wall. Parasitic in body cavity, air sacs, trachea, 
nasal fossae, infraorbital cavity and rarely intestine of birds. 

Type genus : Cyclocoelum Brandes, 1892 

Key to subfamilies of CYCLOCOELIDAE 

Body linguiform or lanceolate, thi’ee to 
six times longer than broad; caeca 
simple without diverticula; acetabulum 
vestigial sometimes present between 
fifth and seventh parts of body length, 

behind intestinal bifurcation. C YCLOCOELINAE Stossich, 

1902 

Body elliptical or oval, two of three times 
longer than broad with maximum 
breadth in anterior half or at mid¬ 
length; caeca usually with 9-13 diverti¬ 
cula; vestigial acetabulum sonyetimes 
present between first third and mid¬ 
length of body; hosts Ansoriformfes by 
predetermination and the chosen habi¬ 
tat trachaea of these birds. T YPHLOCOELINAE 

Harrah) 1922 
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We follow Dubois (1969, 1966) in admitting two genera in 
the subfamily Cyclocoelinae, Cyclocoelum Brandos, 1892 and 
Ophthalmophagus Stossich, 1902. 

Key to genera of CYCLOCOELINAE 

Ovary anterior or lateral to testes or some¬ 
times between them. . Cyclocoelum Brandos, 1892 

Ovary posterior to testes; normal habitat, 
the orbit, nasal fossae and infra-orbital 

cavity Ophihalmophagua Stossich, 

1902 

Ophthalmophagus Stossich is not reported from India. 
Dubois (1969) has divided genus Cyclocoelum into three sub- 
genera, Subgenus Cyclocodum* Witenberg, 1928, Subgenus 
Haematotrephus Stossich, 1902 and Subegenus Hyptiasmus 
Kossack, 1911. 

Key to subgenera of Gyclocc elum 

Ovary at the sum m it of a triangle, the base 
of which is a line joining the centres of 
non-contiguous testes; uterine coils 
transverse without strong inflection or 
generally in posteroextmal direction; 
uterine coils entirely intercaecal or 
more or less encroaching on caeca with¬ 
out crossing obviously their external 

border subgenus Cyclocoelum'^ Wit- 

onborg, 1928 

Testes continuous or placed very close to 
ovary; ovary.at the summit of a triangle 
the base of which is a line joining their 
centres and this summit is pretesticular 
or in level with anterior border of fore¬ 
most testis; uteriene coils generally 
and sufficiently clearly inflected in 
postero-external direction or disposed 
more or less regularly in chevrons,the 
latter may embrace testes (descending 
coils); coils enclosed between caeca or 
overlapping the latter, transgressing 

the same, sometimes the vitellaria. Cyclocoelum (Hacmatotre- 

jihua Stossich, 1902) 

Ovary always intertesticular, exactly or 
almost exactly in the line joining the 
centres of the testes, more often close 

to posterior testis or oven touching it. Cyclocoelum (Hyptiaamua 

Kossack, 1911) 

Characteristics of the valid Indian species and their sjmonj’'- 
mies, 

♦The author for nominal Subgenus should be Brandos 1892, 
according to rules —Edf 
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XLV Subfamily GYGLOCOELINAE Stossich, 1902 

Genus 82. Gyclocoleum Brandes, 1892 
3. Subgenus Gyclocoleum Witenberg, 1928 
160. Gyclocoelum (Gyclocoelum) mutabile (Zeder, 1800) 

(Fig. 103) 



FIG, 103. Gyclocoelum O.) mutabile Zeder, 1 00) 
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The type-species, G, ((7.) mutahile was recorded in India 
by Srivastava and Pande (1964) at Mathura, U.P. from Indian 
coot, Fulica atra^ but no account was given. 

Specific diagnosis ,—Length up to 27 mm. Pharynxlarge, 
500-1270yM. Genital pore in level with anterior border of pha¬ 
rynx or in front of it. Eggs 96-132x51-77/4. ViteUaria profu¬ 
sely developed, enveloping caeca ventraUy and dorsally, 
not confluent posteriorly. Parasitic in Ralloidea {Fulica 
and Oallinula), 

161. Gyclocoelum (Gyclocoleum) obi^curum (Leidy, 

1887) 

(Fig. 104) 

Syn. Monoatomum ohaaurum Leidy, 1887 

Cydocodum prohletruUicum Stossioh, 1902 

G. exile Stossioh, 1902 

O. ohliquum Harrah, 1922 

G, leidyi Harrah, 1922 

G, cunealum Harrah, 1922 

G. macrorchia Harrah, 1922 

G, torataogami Morishita, 1924 

G, orientcde Witenberg, 1923 

G, onerUcde var. eurhinue Tubangui, 1932 

C. makii Yamaguti, 1933 

G. capellum Khcm, 1936 

C. irCdicum Khan, 1936 

G, erythremia Khan, 1935 

G, mehrii Khan, 1936 

C. lobatum Khcm, 1936 

C. allahabadi Khan, 1936 

<7. mutabile Byohowskaja-Pawlowsakja, 1953 nec 
Zedar, 1800 


Specific diagnosis ,—^Length up to 29 (C. mahrii). Pharynx 
small, 120-300/120-280 or 160-310/4. Eggs 100-168/60-96/4. 
Genital pore in level with middle or posterior boarder of 
pharynx. ViteUaria marginal throughout length of caeca, 
non confluent posteriorly. Parasites of Charadrii {Scolopacidae 
almost exclusively). 

Host,—Gapella gallinagoy Tringa erythropuSy Olottis nehularia 
(common green shank snipe), Gapella gcUlinago galliimgo 
(common fan-tail snipe). 

Location ,—^Air sacs, body cavity. 

Locality, —^Allahabad, U.P. 
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Fig. 104, Gyclocoehm [G.) obscurum (Leicly, 1887). 

162. Cyclocoelum (Cyclocoelum) ovipunctatum 

Stossich, 1902 
(Fig. 105) 

Syn. Uaematotrephits fosciatm Stossich, 1902 
Monoatmrium vicarium Amsdorff, 1908 
Cyclocoelum orientale Skrjabin, 1913 
C, atraightum !Khan, 1936 
C, turuaigi Yamaguti, 1939 

Moriahitium atraightum (Khan, 1936) Yamaguti, 1958 
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Specific diagnosis .—Length up to 26. Pharynx medium. 
390-460/270-420 or 340-440/i. Egg.s 102-178/69-93/<. Genital 
pore in level with middle or posterior border of phaiynx. 
Vitellaria marginal along caeca, not confluent posteriorlj'. 
Parasitic in Charadrii. 




Fia. 105. Oyclocoelum {€,) oviptmetutvm JStossich, 10(12. 


Host,—Glottis nebularia. 
Location ,—^Abdominal air sat*. 
Locality, —^Allahabad, U,P. 

42 
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163. Gyclocoelum (Cyclocoelum) odeningi Dubois, 1965 

(Fig. 106) 

Syn. Cyclocoelum capellum Jaiswal, 1957 nec Khan, 1935; 
Odening, 1962 (in reserve). 

Cyclocoelum sp. Odening, 1964 


This Indian species was discovered by Jaiswal (1957) in 
body cavity of Nettopus coromandelianus (Gm.) ; single speci¬ 
men, afterwards found again by Odening (1962) 7 specimens; 
1964 (1 specimen) in the air sacs and the body cavity of two 
Nettopus imported from the Indian Union in 1960 and 1964. 
Dubois (1965) says that it is not Gyclocoelum capellum Khan, 
1935, which was considered by him (1959) as a synonym of 
Cyclocoelum ohscurum (Leidy, 1887), the pharynx of which 
is relatively small (275/^ for the worm of 17-25 length). 
The new species is characterized on the contrary by possessing 
a huge pharynx measuring 290-530/500-740/^ for a. worm 
measuring only 9-10.3/2.5-3.2. However, the host is one 
anatide, whereas those of C, ohscurum and its numerous 
synonyms are scolopacids almost exclusively. 

Specific diagriosis ,—Length upto' 13.8. Phar 3 mx very large, 
ellipsoidal, 380-550/620-740 or spherical, 530/4. Eggs 
120-154/59-75/4. Genital pore in level with posterior 
border of pharynx. Vitellaria marginal, along caeca, non¬ 
confluent posteriorly. 


Jaiswal, 1957 


Odening, 1962 Dubois in the material 

of Odening 


Length 

Breadth 

Pharynx 

Ovary 

Testes 

Eggs 


13.6 9-11 

2,3 2 3—3.5 

560/710/t 381-484/630-682;t 

330jit - 

550-600/570-580/1 — 

130/66/t 132-147/66-73/t 


9-10.3 

2.6-3.2 

396-530/530-740/t 
336-400/446-490/t 
490-960/840-1176/t 
120-146/60-76/t 


Host .—Common teal, Nettopus corommandelianus (Gm.) 
Antidae. 

Location .—^Air sacs and body cavity. 

Locality. —'Hyderabad, India. 
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Fig. 100. Cyclocoelum {G.) odp/ningi'D\\ho\»^ 

4. Subgenus Haematotrephus Stossich, 1902 

164. Cyclocoelum (Haematotrephus) vanelli 

(Rudolphi, 1819) 

(Fig. 107) 

Syn. Monoatomum vanelli Rudolphi, 1810 
Monoatomum lanceolatum Wedl, 1858 
ffaematotrephua aimilia Stossich, lOOg 
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HaemcUotrepTius adelphua S. J. Johnston, 1916 
Uvitellina pseudocotylea Witenberg, 1923 
Uvitellina magniemhria Witenberg, 1923 
Gyclocoelum (Uvitellina) dollfusi, Tseng, 1930 
Uvitellina heri Yamaguti, 1933 
Uvitellina tageri Yamaguti, 1933 
Uvitellina macroisophaga Hannon et Wilson, 1934 
Gyclocoelum obscurum Houdemer, 1938 nec Leidy, 1887 
Haematotrephus (Uvitellina) vanelli (Rud.) DoUfus, 1948 
Uvitellina adelpha (Johnson) Bychov. Pavlov., 1953 
Gyclocoelum titiri P. N. Chatterji, 1958 
Haematotrephus (H.) lohivanelli N. K. Gupta, 1958 
Haematotrephus (Uvitellina) kaniharensis P. D. Gupta, 
1958 

Uvitellina vanelli (Rud.) Macko, 1959 
Uvitellina indica Siddiqi et Jairajpuri, 1962 


Specific diagnosis ,—Body up to 20 long, usually 9-16 long. 

1. Pharynx of sufficiently large size (average diameter 
330-550/^) according to the figures or descriptions of the 
authors Dollfus, Yamaguti, Mme Bychovskaja-Pavlovskaja 
and Macko indicating the same specific characters; 

2. The narrowness of intercaecal field (one third to three 
fifth of body breath); 

3. Contiguity or promixity of testes ; 

4. Vitellaria always confluent posteriorly, of small follicles 
along external border of their ventral face; 

5. Uterine coils overlapping caeca from anterior fourth 
of body length, inflected more or less with a tendency to be 
disposed in chevrons, the last enveloping more or less the 
gonads according to the intestinal arc; 

6. Uterus containing free miracidia at least in its distal 
part. 

7 Eggs of large dimensions (upto 250/116/^), reniform in 
lateral view, with very thin and fragile shell. 

8. Genital pore opisthopharyngeal, i.e., in level with 
posterior border of pharynx. 

These points were mentioned by Dubois for the diagnosis 
of the species, 
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Fig. 107. Gyclocoleuni (Haematoirepova) vanelli Riulolphi. 107). 

Host.—Olottis nebularia^ Lobivanellns indicus (Boddaort) 
Ha/plopterus ventralis. 

Location ,—^Air sacs or body cavity. 

Ijocality, —^Allahabad, U.P.; Hoshiarpur, Pan jab, 
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165. Gyclocoelum (Haematotrephus) koss»acki 

(Witenberg; 1923) Dubois, 1966 

(Fig. 108) 

Syn. Corpopyrum kosaacki Witenberg, 1923 

HaematotrephiLS lanceolatum Stossich, 1902 nec Wedl, 1 58 
et Bychov.-Pavlov, 1953 

Haematotrephus lanceolatum Macko, 1960, nec Macko et 
Folge, 1960 nec Wedl, 1858 
Cyclocoelum nebularium Khan, 1935 

Specific diagnosis ,—Length 9-13. Pharynx medium 200-250/^. 
Intercaecal field large. Vit^llaria marginal, nonconfluent 




Fig. 108. Gyclocoelum {Haematotrephus) kossacki Witenberg, 1923). 
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posteriorly, but approaching, well developed. Genital pon^ 
in level with middle or posterior border of pharynx, i.e., 
opistho- or mesopharyngeal. Uterine coils reaching the 
external border of caeca or overpassing the caeca inflected in 
postero-external direction, many constituting the descending 
coils and the last enveloping more or less the gondas. Eggs 
with thick shell, 120-136/67-87/^, not hatched in the uterus; 
parasitic in Charadrii: Scolopacidae {Tringa and Erolia) and 
Recurvirostridae {Himantopus), Eurasia. 

Host, —The common green shank. Glottis nebularia. 

Location, —^Air sacs, mostly from abdominal ones. 

Locality, Allahabad, U.P. 

5. Subgenus Hyptiasmus; Kossack, 1911 

Diagnosis,—CyclocoelumOvavy : always intertesticular, 
exactly or almost exactly to the line joining the centres of 
the testes, more often close to posterior testis or often touch¬ 
ing it. 

Dubois (1959) has distributed the numerous species belong¬ 
ing to this subgenus in three groups. The Indian species are 
all considered by Dubois as synonjmious to Cyclocoleum 
{HyptiasmUs) elongatum Harrah, 1921 which belongs to this 
third group which is synonymous to subgenus Pseudhyptias’ 
mus Dollfus, 1948. 

Third group (subgenus Pseudhyptiasvius Dollfus, 1948). 

Diagnosis, —Genital pore opisthopharyngeal (in level with 
the posterior border of pharyilx) or poranpharyngeal (dis¬ 
tinctly beyond the pharynx or in level with intestinal bifurca¬ 
tion); uterine coils are confined to intercaecal field. 

166. Gyclocoelum (Hyptiasfmus) elongatum Harrah, 

1921 

(Fig. 109) 

Syn. Gyclocoelum aharadi Bhaleroa, 1935 
C. dumetellae Zeliff, 1943 
G. hiveaiculatum Prudhoe, 1944 
G, {Paeudhyptiaamue) dollfuai Timon-David, 1960 
G, {Paeudhyptiaamua) ainhedadvipa Fernando, 1960 

Specific diagnosis, —Length up to 20. Pharynx 251-400//. 
Eggs 100-140/61-81//. Genital pore in level with posterior 
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extremity of pharynx or a little behind. Vitellaria marginal 
or submarginal outside caeca, non-confluent posteriorly. 
Uterine coils clearly confined to intercaecal field. Ovary 
deviated often from the line joining the centres of the testes. 
Excretory vesicle bicornuate (formed of two pouched joined 



Fig. 109. Gyclococlmi (Hyptiasimcs) elongatum Harrah, 1921. 



OVOLOOOELIDAJS 


337 


together). Parasites of Passeres {Pica, Gyanopica and 
Urocissay Dumetella and Myophonus) of Pici and of Galli. 

G, sharadi Bhalerao 10.6-11 long; G, bivesiculatum Pmdhoc^ 
8-13.2 long; G. sinhaladvipa Fernando 7.5-8.7 long; G. dollfusi 
Timon-David 15-20 long. 

Hosts and localities of Indian synonyms of 6'. (//.) elonga- 
turn: 


G. sharadi Bhalerao, 1935 

Host,—Uracissa favirostris. 

Location ,—^Thoracid cavity. 

Locality, —^Mulitesar, U.P. 

G, hivesiculatum Prudhoe, 1944 

Host ,—CJeylon Green barbet, Thereiceryx zeylonicus zeyloni- 
cus. 

Locality ,—Sri Lanka. 

G, (Pseudhyptiasmus) sinhaladvipa 
Fernando, 1950 

Host ,—Ceylon jungle fowl, Qallus lafavetti. 

Location ,—^Nasal sinus. 

Locality ,—Kalawewa district, Sri Lanka. 

XLVI. Subfamily TYPHLOGOELINAE Harrah, 1922 

Cyclocoelidae : Body elliptical or oval, two to three times 
longer than broad, with maximum breadth in anterior half 
or at midlength; caeca usually 'with 9-13 diverticula on inner 
side or sometimes without diverticula; acetabulum vestigial 
situated between anterior third and mid-length of body; 
hosts Anseriformes by predetermination and the chosen 
habitat the trachac. 

Type genus : Typhlocoelum Stossich, 1902 with 

Type-species: T. cucwmerinum (Rudolphi, 1809). Oth(‘r 
genus ; Neivaia Travassos, 1929 

43 
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Neivaia is distinguished from Typhlocoelum Stossich, 1902 
by the absence of intestinal diverticula. 

(Jenus 83. Typhlocoelum Stossich, 1902 

Syn. Tracheophilus Skrjabin, 1913 
Typhlophilus Lai, 1936 

Typhlocoelinae : Body elLiptial, linguiform or oval. Caeca 
with simple, usually 9-13 diverticula on inner side. Aceta¬ 
bulum vestigial or absent. Testes oblique in posterior part 
of body, separated or not one from the other by uterine coils; 
posterior testis median, just in front of posterior caecal arc, 
anterior testis just inside right or left caecum; testes globular 
{T. sinowi Skrjabin, 1913)), testes strongly lobed {T, cucu- 
menni^m Rudolphi, 1809). Genital pore in level with middle 
or posterior border of pharynx {T, cucumerinum) or in level 
with anterior border of pharynx or a little in front of it 
(T. sinowi). Ovary rounded, opposite anterior testis, a 
little in front of it or behind it. Uterine coils intercaecal. 
Vitellaria lateral, ventral and dorsal to caeca, not united 
posteriorly. Parasitic in air sacs, trachea or intestine of 
aqueatic birds. 

Type-species : T. cucumerinum (Rudolphi, 1809) Stossich, 
1902. 

Other species : T, sinowi (Skrjabin, 1913) Dubois, 1959. 

167 Typhlocoelum cucumerinum (Rudolphi, 1809) 

(Figs. 110 & 111) 

Syn. Distoma cucumerinum Rudolphi, 1809 
Monostomum flavum 1831 

Monoatomum asperum Nitzsch in Leuckart 1842 
M, sarco diornicola Megnin, 1890 
Typhlocoelum ohovale Neumann, 1903 
T, reticulare S. J. Johnston, 1913 
T, americanum Manter and WUliains, 1928 
Typhlophilus shovellus Lai, 1936 

Specific diagnosis, —Body 4-13/1.8-6. Pharynx 190-520/4. 
Eggs 107-195/60-95/4. Intestine with 9-13 diverticula. Genital 
pore in level with middle or posterior border of pharynx. 
Testes strongly lobed or ramified. Vitellaria along caeca. 
Uterine coils confined to intercaecal field. Parasites of 
Anseres (ducks). 
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Pro. 110. Typhlocoelum cucumerinum (Rudolphli, 1800). 
ii. Indian synonym of Typhlocoelum cucumerinum (Fig, 111) 


m 

3 

3 


Fio. ill. TypMophilus ehovellus M. B. Lal» 1230. 


168. Typhlophilus shovellus Lai, 1936 

Specific diagnosis ,—^Length 3.6, maximum breadth behind 
acetabulum 1.16. Oral sucker feeble as funnel-shaped depres¬ 
sion. Acetabulum circular, 0.125 in diameter, at about 
middle of body. Prepharynx small; phrynx globular, 
0.19x0.21; oesophagus extremely small; caeca with 13 
diverticula on their inner side. Testes lobed in grape-like 
bunched, one lying in intestinal arc and the other ip 
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front of it on the left t^ide behind last diverticulum. Ovary 
dextral, in level with left testis, oval, almost globular, 
0.055x0.07. Receptaculum semiuis small, behind ootype. 
Genital pore ventral to intestinal bifurcation. Eggs 0.02x0.01. 

Host ,—^Shoveller duck, Spatula clypeata. 

Location ,—Small intestine. 

Locality, —Lucknow, U.P. 

G. Superfamily EUCOTYLOIDEA n. supf. 

Cyclocoelata: Cercariae tailless, produced in daughter 
sporocysts, in terrestrial snails. Ciliated miracidia hatch 
when eggs are swallowed by terrestrial snails, become meta¬ 
morphosed into small mother sporocysts. Daughter sporo¬ 
cysts ovoid or spherical produce tailless cercariae which 
encyst within them, waiting transfer to definitive bird host 
(Maldonado, 1945; life history of Tanaisia hragai). Excretory 
vesicle tubular, undulating, bifurcating at level of aceta¬ 
bulum into two main trunks, each of which divides into 
anterior and posterior ducts, the former extending to oral 
sucker and turning back on itself end near acetabulum. The 
turning back of anterior main duct on itself at anterior end 
suggests .the stenostomate protonephridial system of Echino- 
stomata. Genital pore near anterior end. Cirrus sac absent. 
Adults parasitic in kidneys, ureters or urinogenital organs of 
birds, infected when terrestrial snails infected with meta- 
cercariae are swallowed. 

XVII. Family EUCOTYLIDAE Skrjabin, 1924 

Eucotyloidea n. supf : Body medium sized with or without 
collar-like thickening at neck. Oral sucker subterminal or 
terminal. Pharynx present; oesophagus short or almost 
absent. Caeca terminating blindly or united together near 
posterior extremity. Rudimentary acetabulum occasionally 
present. Genital pore median, some distance posterior to 
intestinal bifurcation. Testes symmetrical, diagonal or 
tandem, equatorial or preequatorial. Cirrus sac absent. 
Ovary submedian pretesticular. Vitellaria follicular, lateral. 
Uterus much coiled between intestinal bifurcation and posterior 
extremity. Eggs numerous, embryonated without filaments. 
Excretory vesicle tubular, bifurcating at level of acetabulum. 
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Parasitic in kidneys and urinogenital organs, occasionally in 
intestine of birds. 

Type genus : Eucotyle Cohn, 1904. 

Subfamilies Eucotyliinae Freitas, 1951 syn. Eucotylinae 
Yamaguti, 1958 and Taisiinae Freitas, 1951 syn. Tanaisiinat^ 
Yamaguti, 1958 are dropped. 

Genus 84. Tanaisia Skrjabin, 1924 
Syn. Proahyatera Korkhaus, 1930 

Eucotylidae : Body elongate, linguiform, anterior extremity 
without collar-like thickening. Oral sucker and pharynx 
well developed. Oesophagus short or absent; caeca simple, 
united posteriorly near or some distance short of posterior 
extremity. Small acetabulum occasionally present. Testes 
entire or lobed, symmetrical, oblique or tandem, intercaecal 
rarely extracaecal, usually preequatorial or in middle third 
of body. Cirrus sac absent. Seminal vesicle median, 
anterior to testes or anteromedial to ovary. ^ Genital pore 
median, some distance posterior to intestinal bifurcation. 
Ovary pretestiCular, entire or lobed, intercaecal, submedian 
usually dextral or median. Receptaculum seminis present. 
Vitellaria extracaecal, extending from in front of ovary or 
testes to varying distance from posterior end. Uterus entirely 
or mostly intercaecal, sometimes extending forwards and 
outwards beyond caeca, usually reaching posterior extremity. 
Parasitic in kidneys and urinary organs of birds. 

Type-species : T, fedtschenJeoi Skrjabin, 1924 

169. Tanaisia (Tamcrlania) indica K. 8. Singh. 1962 

(Fig. 112) 

Specific diagnosis ,—Body elongated, slightly tapering 
anteriorly with rounded ends, spined all over, 3.756 long, 
0:64 in maximum breadth almost in midbody. Oral sucker 
terminal, 0.303 in diameter. Acetabulum absent. Pharyjix 
0.139 in diameter. Oesophagus absent. Caeca fairly ^v^de. 
running laterally near body margin and united with each 
other near posterior end. Testes intercaecal, symmetrical, 
oval, almost equal, preequatorial; left 0.22x0.165; right 
0.238x0,154, Vas deferens median, Cirrus sac absent 
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Fig. 112. Tanaisia {Tamerlania) incfica K. S. Singh, 1962. 

Ovary rounded, a little anterior to right testis, 0.21 in dia¬ 
meter. Receptaculum seminis large, a little posterior and 
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lateral to ovary. Vitellaria of numerous small follicles extra- 
oaecal, extending from testicular region to one fourth of body 
from posterior end. Eggs small, 0.0286-0.033x0.044-0.040. 
Genital pore median, much behind intestinal bifurcation, 
approximately at one fourth body length from anterior end. 

Host, —Black-throated Jay, Oarrulua lanceolatus Vigors, 
1831 (Corvidae). 

Location, —^Kidney. 

Locality, —^Mukteswar, Kumaon (Ht. 7600 ft.). 

V Suborder OPISTHORCHIATA La Rue, 1967 

Fasciolatoidea : Distomate, pharyngeate. Genital pore pre- 
acatabular. Cirrus sac absent. Hermaphroditic duct pre¬ 
sent; sometimes cutaneous copulatory organs gonotyl or 
genital sucker developed. Cercariae pleurophocercous or 
opisthorchoid with eye spots, with two or three short trans¬ 
verse rows of oral spines, acetabulum rudimentary or absent. 
Carcariae developing in simple rediae with short intestine 
and without ambulatory appendages. Excretory vesicle 
V-shaped or Y-shaped; protonephridia stenostomate or meso- 
stomate. Caudal excretory tubes in developing cercaria 
short with pores on lateral margins of tail near body-tail 
furrow. Encystment of cercariae in lower vertebrates usually 
fishes, sometimes amphibians. Three host life cycle. 

H. Superfamily OPISTHORGHIOIDEA (Faust, 1929) Vogel, 

1934 

Opisthorchiata : Body usually with poorly developed 
musculature. Eyes present or absent. Excretory vesicle 
V-shaped or Y-shaped. Cirrus sac and cirrus absent. Rece- 
ptaculum seminis usually well developed. Hermaphroditic 
duct present. Eggs small, embryonated. 

Key to families of OPISTHORGHIOIDEA 

I. Uterus not extending behind testes; 

genital atrium small; gonotyl absent. 2 

Uterus extending between testes or to 
posterior extremity; genital atrium 
containing one or more gonotyls, 
sometimes in close relation with ace¬ 
tabulum or enclosing it. ... 


8 
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2. Excretory vosiclo with short arms not 

reaching anterior oxtremity; eye 

si)Ots absent. Opisthohchiidae Braun, 

1901 

Excretory vesicle Y-shaped with arms 
very long reaching anterior extrem ity; 

eye spots usually present. Acanthostomipais I^che 

1926 

3. Excretory vesicle V-shaped or Y- 

shaped, limbs spacious extending to 
pharynx; eyes frequently present; 
genotyls sometimes present; par€isitic 
in maring and fresh water hshes, 

exceptionally reptiles CRYPTOcoNmiDAE Ciuiea, 

1933 

Excretory vesicle Y-shaped or some¬ 
times saccular or triemguleu*, limbs 
not extending anterior to ovarian 
level; genital atrium variously modi¬ 
fied sometimes in close relation with 
acetabulum or enclosing it or gonotyl 

present; parasitic in birds or mammals Heterophyidae Odliner, 

1914 

XVII. Family OPISTHOECHIIDAE Braun, 1901 

Opisthorchioidea : Body small to medium sized, sometimes 
very long, generally transparent sometimes much thickened. 
Suckers rather weakly developed near each other except in 
Microtrema Kohayashi. Pharynx present; oesophagus short 
or very short; caeca usually reaching near posterior ends 
Genital pore just preacetabular. Gonotyl or sucker-like 
structures associated with genital atrium absent. Tester 
diagonal, tandem or almost symmetrical (Pachytrema) near 
posterior extremity or a little in front. Vesicula seminalis 
tubular, sinuous, rarely saccular, free in parenchyma. Cirrus 
sac absent, sometimes rudimentary in Pachytrema, Ovary 
submedian, pretesticular, sometimes intertesticular or post- 
testicular. Beceptaculum seminis well developed, excep¬ 
tionally absent (Pachytrema). Laurer’s canal present. Vitel- 
laria follicular, continuous or in grape-Uke bunches, lateral, 
varying in length. Uterus large, much coiled, mostly pre- 
ovarian, sometimes posttesticular, intercaecal, sometimes 
ovarlapping caeca laterally. Eggs numerous, embryonated. 
Excretory vesicle Y-shaped with long stem and short comua. 
Parasitic in bile ducts, gall bladder and liver of mammals, 
birds, reptiles and fishes, rarely in intestine of these vertebrates. 

Type genus : Opisthorchis Blanchard, 1895 
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Key to Indian subfamilies of Opisthorchiidae 

1. Uterus surrounding acetabulum. Metobcbii^A£ Liihc, 1909 

Eterus not extending anterior to aceta¬ 
bulum . , , . 2 

2. Testes diagonal or tandem; ovary pre- 

testicrdar. .. Ofisthobohiinab Looas, 

1899 

Testes almost symmetrical, ovary inter- 
testicular, sometimes posterior to 

level of testes. . , Pachytbjsminae Bailliet, 

1919 

XLVII. Subfamily 0PI8TH0RGEIINAE Looss, 1899 

Opisthorchiiae : Body elongated, sometimes very long 
and narrow, spined or unspined. Acetabulum as a rule 
small, wide apart from anterior extremity. Oral sucker and 
pharynx well developed. Oesophagus short, very short or 
moderately long. Testes diagonal near posterior extremity. 
Seminal vesicle tubular, sinuous, rarely convoluted, posterior 
to acetabulum. Ovary pretsticular, median or submediaii. 
Vitellaria band-like, continuous or composed of follicle groups, 
extending from near acetabulum to ovary, posterior testis or 
even further behind. Uterine coils intcrcaecal, sometimes 
overlapping caeca, between ovary and acetabulum. Excre¬ 
tory vesicle Y-shaped with long sigmoid or straight stem 
dorsal to testes or passing between testes ans short arms. 

Type genus : Opisthorchis Blanchard, 1895 

Key to genera of Opisthorchiinae 

Vitellcu'ia from acetabular zone or behind 
it to ovary or posterior testis or oven 
further behind; uterus usually not ovc r- 

lapping caeca. . .. Opisthorchis Blaiichard, 1895 

Vitellaria of restricted extent, postequa- 
torial, emterior to testes; uterus extend¬ 
ing laterally beyond caeca. Cyclorchis Liihe, 1909 

84. Genus Opisthorchis Blanchard, 1895 

Syn. Amphimerus Beirker, 1911 

Paropiathorchia Stephens, 1912 
Clonorchia Looss, 1907 
Notaulua Skrjabin, 1913 
Qomtia Thapar, 1930 
Thaparotrema Gupta, 1953 
Nigerina Baugh, 1968 


44 
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Opisthorchiinae : Body elongated, flattened, exceptionally 
pear-shaped or with reffled margins forming conical lateral 
projections having stratified character in postacetabular 
region (subgenus Nigerina Baugh, 1958), spined or unspined. 
Acetabulum usually small, in anterior third of body. Oral 
sucker well developed. Prephar 3 aix usually absent or small 
exceptionally long; pharynx present; caeca terminating behind 
testes near posterior end. Genital pore immediately pre- 
acetabular. Testes in posterior part of body, oblique or 
tandem, usually more or less lobed or banched, exceptionally 
entire. Ovary pretesticular, lobed or entire. Recptaculum 
seminis usually prominent. Laurer’s canal present. Uterine 
coils between ovary and acetabulum, usually not overlapping 
caeca. Vitellaria composed of follicles arranged in bunches 
or continuous extending from acetabulum or a little in front 
but behind intestinal bifurcation to ovary, posterior testis or 
further behind. Excretory vesicle Y-shaped with long 
sigmoid or straight stem dorsal to testes or passing between 
testes. Parasitic in gall bladder, bile ducts of mammals, 
birds, reptiles and fishes, exceptionally intestine of fishes. 

Type species : 0, tenuicolUs (Rud., 1809) Stiles and Hassall, 

1896. 

Key to subgemra of Opisthorchis 

1. Body consisting of narrow cylindrical 

anterior part and long broad flatten¬ 
ed posterior part with margins 
behind acetabulum ruffled forming 

lateral conical projections. Subgenus Nigerina Baugh, 

1958 

Body elongate, postacetabular region 
having not ruffled meu’gins forming 
oonical projections., , , . 2 

2. Vitellaria extending to ovary or anter¬ 

ior testis. ., Subgenus Opisthorchis Er- 

hardt, 1936* 

Vitellaria extending to posterior testis 
or further behind. Subgenus Amphimerus Er- 

hardt, 1935 

Key to Indian species of Opisthorchis (Opisthorchis) 

1. Peu’asitic in mammals... 2 

Paratisticin birds.. . 3 

Parasitic in fishes. ,., .. . 9 


♦The author of nominal subgenus should be Blanchard, 1895 accr- 
ding to rules. — Ed, 
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2. Testes tandem, strongly branobed 
overlapping ccieca .. 

Testes, diagonal, not branched, anter¬ 
ior testis rounded or oval; retractile 
peduncle present , , 


O. sinensis (Cobbold, 1876) 


O. (O.) noverca Braun, 1903 


3. Testes oblique. 
Testestcmdem. 


4 

6 


4. Body pear-shaped; oesophagus pecu¬ 
liarly thick walled. ... . 0. (0.) giddhis Lai, 1930 

Body not pear-shaped; oesophagus 
not thick walled. 5 

6. Oesophagus moderately long 0.3-0.6 
long; receptaculum seminis longitu¬ 
dinal, slightly constricted in middle. 0.(0.) fenvicollis geminvs 

(Looss, 1896) 

Oesophagus short, bulb-shaped, 0.16 
long; receptaculum seminis trans¬ 
verse . O. (O.) allahabudi Mehra, 

1941 

6. Body very long, 8-16 or 16long. 7 

Body not very long, 3-7 long. 8 

7. Testes strongly branched. O. (O.) Urngissimns dendri- 

iicus (Morgan, 1927) £r- 
hardt, 1936 

Testes slightly lobed, massive. O. (0.) anhingi Mehra, 1941 

8. Testes dendritic; receptaculum seminis 

small O. (0.) ohsequens Nicoll, 

1911 

Testes lobed, massive; receptcKJulum 
sem inis large, elongate S-shaped. 0.(0.) pelicani Mehra, 1941 

9. Vitellaria commencing a little in front 

of acetabulum. O. (0.) viteUani (Gupta, 

1956) 

Vitelkuia commencing behind acta- 
tubum. 10 


10. Testes tcuxdem, entire; excretory vesi¬ 
cle stem straight, dorsal to testes. O. (O.) gomtii (Thapar, 

1930) Mehra, 1941 

Testes tandem, faintly lobed; excre¬ 
tory vesicle stem sigmoid, running 
between testes; oesophagus very 

short O. (0.) mehra i Agarwal, 

1961 

Testes oblique tandem; excretory vesi¬ 
cle stem sigmoid running between 

testes; oesophagus prominent, , , O. (O.) pcdicellaia Verma, 
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174. Opisthorchis (Opisthorchis) noverca Brawn, 1903 

(Figs. 113 & 114) 

Syn. Opisthorchis caninus (Lewis and Cunningham, 1872) 
Distomum conjunctum Cobbold, 1876 
Paropiathorch s indicua Stephens, 1912 

Specific diagnosis ,—Body 2.1-12.7 long, 1.4-2.5 broad, 
spined. Protrusible pedicel without spines bearing aceta¬ 
bulum and genital pore on the tip present. Oral sucker 
larger than acetabulum 0.23-0.27 in diameter. Acetabulum 
0.164-0.176 in diameter, at 1/6 to 1/8 body length from 
anterior end sometimes on retractile pedical. Prepharynx 
absent or very small. Pharynx 0.184-0.26. Oesophagus 
0.04 long. Ovary irregularly lobed or with three lobes with 
one or more subdivision, 0.32x0.24. Vitellaria extending 
from ovarian region to level of vesicula seminalis, consisting 
of eight follicle groups. Testes in posterior body third, 
round or lobater; anterior testis round or egg-shaped, 0.3-0.49; 
posterior testis partly roimded, partly lobed, 0.42-0.52 in 
diameter. Receptaculum seminis pear-shaped, 0.28 long. 



Fig. 113. Variation of testes of Opisthorchis; After Morgan, 1927 
A— 0. noverca; B— O. gemius; C — 0. felineus; D-0. mverrin 
E— 0. obsequens; F— O. dentritievLs; G— O. sinensis (young 
stage); H— 0. sinensis (adult). 

Shell gland between ovary, receptaculum seminis and first 
uterine convelutions. Uterus strongly coiled. Eggs 0.02- 
0.027x0.011. Genital pore median, at anterior margin of 
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Fig. 114. Opiathorchia {0.) noverca Braun, 1903. 

acetabulum on pedicel with acetabulum. Excretory vesicle 
Y-shaped, stem beginning behind ovary, passing between 
testes. 

Host, —^Man, dog, swine. 

Location. —Liver. 

Locality, —^Kasauli, Muktewsar, Bengal. 

Rai and Pande (1965) described the metacercaria (d the 
species from musculature of Ghanna pvnetatvs and 
Cirrhinus mrigala. 
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175. Opisthorchis (O.) sinensis (Cobbold, 1875) 

Blanchard, 1895 

Syn. Distomais nenaia Cobbold, 1875 

Olonorchia Binensia (Cobbold, 1875) Looss, 1907 
Diatomum apathulatum Leuckart, 1876 

Specific diagnosis. —Body aspinose 6-19 long, 1.3-4 broad; 
body parenchyma provided with numerous yellowish or 
brownish granules. Oral sucker 0.43-0.62 in diameter. 
Acetabulum 0.37-0.47 in diameter. Pharynx half as large 
as oral sucker. Oesophagus slightly longer than pharynx. 
Caeca reach either both or only one of them the body end. 
Testes strongly branched, overlapping caeca; anterior testis 
with four branches, posterior with five branches. Ovary 
lobed, with three large lobes. Receptaculum seminis retort¬ 
shaped or pear-shaped. Mehlis’ gland and Laurer’s canal 
present. Vitellaria extend from level of acetabulum to 
region of ovary. Uterus strongly coiled, usually between 
caeca. Genital pore preacetabidar. Eggs 0.026-0.03 X 
0.013-0.017 Excretory vesicle stem S-shaped, dorsally over 
testes. 

Host.—Homo sapiens L., Canis familiaris L., Felis ocreata 
domestica Briss., Sus scrofa L., Lutrula scivaricus Kobayashi. 

Location. —^Liver. 

Locality. —Southern India, Japan, China, Indochina. 

176. Opisthorchis (O.) tenuicolis gemius (Looss, 1896) 

Erhardt, 1935 

(Fig. 115) 

Syn. Opisthorchis cheelia Lai, 1939 

Opisthorchis milvusensis Murhar, 1959 

Specific diagnosis. —^Body 6-11.5 long, 1,6-2.355 in 
maximum breadth at middle of body length. Oral sucker 
0.18x0.24-0.285. Acetabulum 0.2x0.15. Phar 5 mx 0.12- 
0.165x0.15-0.21. Oesophagus thin walled, 0.3-0.6 long. 
Caeca undulating, terminating wth their ends bent inwards 
closely to one another. Testes oblique, slightly or deeply 
lobed, in posterior one sixth part of body; anterior testis 
usually smaller, 0.33-0.48x0.59-0.7; posterior testis 0.405- 
0.525 X 0.525-0.78; testes equal in larger specimens, 0.78 X 0.96; 
anterior testis four-lobed, posterior five-lobed. Ovary trilobed 
with equal lobes, 0.78-0.84x0.21-0.24, median or slightly 
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Fig. 115, OpiathoTchia (0.) tennicollia gomiuus (Looss, 1896) Erhardt» 
1936. Ventral view. 

dextral. Shell gland mass large, occupying entire intercaecal 
space, just in front of ovaiy. Receptaculuiu scmiiiis longi¬ 
tudinal, slightly constricted in middle, 0.3 X 0.1. Uterus 
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transversely coiled, iiitercaecal. Eggs 0.025-0.264x0.0132. 
Vitollaria oxtracaecal, composed of eight follicle groups, 
separate or contiguous to one another, commencing at some 
distance behind acetabulum. Excretory vesicle Y-shaped 
with S-shaped stem dividing just behind receptaculum seminis 
into cornua. 

Host. —Kite, Milvus migrans govinda; scavenger vulture, 
Sacro-gypes clavus. 

Location. —Gall bladder and liver. 

Locality. —^Allahabad, Lucknow, U.P.; Nagpur. 

177 Opisthorchis (O.) longissimus dendriticus 

(Morgan, 1927) Erhardt, 1935 

(Fig. 116) 

Specific diagnosis. —Body 8.2-15.5 long, 0.65-1.3 broad, 
unspined. Oral sucker 0.12 in diameter. Acetabulum 0.13, 
at one fifth anterior body length. Prepharynx absent; 
pharynx of same size as oral sucker. Oesophagus 0.36-0.6 
long; caeca reaching hinder end. Gonads in last seventh 
part of body. Ovary much lobed, taking up entire inter- 
caecal space. Peceptaculum seminis large, pear-shaped, 
obliquely behind ovary. Testes tandem, directly behind one 
another, strongly branched, reaching caeca, branching of 
different shapes in individuals. Uterus intercaecal. Genital 
pore immediately preacetabular. Vitelaria of small follicles 
from ovarian region to not more than half the distance from 
the latter to acetabulum. Shell gland preovarian. Stem of 
excretory vesicle S-shaped, lying dorsally to testes, touching 
testes branches ventrally. This species is closely related to 
Notaulm asiaticus Skrjabin, 1913 (Morgan, 1927). 

Host. —Saurus crane, Antigone antigone. 

Location. —^Liver. 

Locality. —^Unknown. Host died at the Zoological Gardens, 
London. 


178. Opisthorchis (O.) giddhis Lai, 1939 


Specific diagnosis. —-Body pear-shaped, unspined, 3.9 X 1.5. 
Oral sucker 0.15x0.2. Acetabulum 0.175x0.22, at 1.27 from 
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Fig. 116. Opiathorchia (O.) lotMiaaimua dctUnlictia (Morgan, 1027) 
Erhardt, 1936. 

anterior end. Prepharynx short, 0.05 long; pharynx ellipti¬ 
cal, 0.19x0.11; oesophagus peculiarly thick walled, 0.3 long; 
caeca slightly sinuous extending to posterior end. Testes 
oblique, ovoid, feebly lobed or with notched margins; anterior 
testis sinistral, 0.4 X 0.16; posterior testis 0.0476 x 0.16. Ovary 
transversely placed, 0.42x0.1. Receptaculum seminis behind 

46 
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ovary, 0.2x0.15. Vitellaria extracaecal, of small follicles, 
contiguous or of follicle groups. Uterus transversely coiled. 
Eggs 0.0226x0.01. 

Host,—Sarcogyps cahues. 

Location, —^Liver. 

Locality, —^Lucknow, U.P. 

This species may be synonmous to Opisthorchis tenuicollis 
geminus (Looss, 1896) Erhardt, 1936. The specimens were 
probably contracted and are thus different in shape and in 
condition of oesophagus. 

179* Opisthorchis (O.) allahabadii Mehra, 1941 

Specific diagnosis, —^Body muscular, gre 3 dsh coloured in 
anterior, posterior and lateral regions, dark yellow in middle 
region, 5.5-6.6 long, 2.01 in maximum breacdth in region 
of ovary, imspined. Oral sucker 0.132-0.18x0.19-0.191. 
Prepharyiix absent; pharynx 0.122 in diameter, slightly 
larger than half the size of oral sucker; oesophagus bulb¬ 
shaped, 0.16 long; caeca slightly undulatmg, ending near 
posterior extremity. Acetabulum transversely elongated, 
0.264-0.29x0.201; thinner than oral sucker, at about 1/6 
anterior body length. Gonads in posterior third part of 
body. Testes large, deeply lobed, oblique; anterior testis 
smaller, four-lobed, 0.5-0.75x0.6-0.9; posterior testis four 
or five lobed, 0.5-0.75x0.7-1.05. Ovary 0.15-0.34x0.615- 
0.87, characteristically trifoliate, each lobe subdivided into 
two lobes, slightly dextral. Shell gland mass large, median 
closely in front of ovary. Eieceptaculum seminis 0.67-0.8 
long, 0.22-0.2 broad, transversely directed with proximal 
one third part overlapped by ovary. Uterine coils trans¬ 
versely and obliquely arranged, sometimes extending outside 
caeca. Eggs 0.0231x0.013. Vitellaria band-like ,extra- 
caecal, commencing 0.37-0.52 behind acetabulum and termi¬ 
nating in ovarian region or just behind. This species is 
closely related to 0, tenuicollis geminis (Looss, 1896 or even 
it may be synonymous to it. 

H^st, —Scavenger vulture, Sarcogypes calvus. 

Location, —Gall bladder. 

Locality, —Allahabad, U.P. 
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180. Opisthorchis (O*) anhingi Mehra, 1941 

Specific diagnosis, —Body very long, flattened, 8.7-16.5 long, 
0.42-0.95 in maximum breadth, unspined, anterior part in 
acetabular region or slightly in front marked off by a constric¬ 
tion, tapering towards anterior pointed end. Oral sucker 
0.132-0.165 in diameter. Acetabulum nearly equal to oral 
sucker, 0.14-0.18 in diameter, just behind anterior sixth 
body length. Prepharynx absent; phar 3 mx 0.145-0.166 X 
0.11-0.135. Oesophagus 0.22-0.37 long, longer than the 
combined lengths of oral sucker and pharynx; caeca imequal, 
the right ending in front of the left one. Testes and ovary 
in posterior fourth of body. Testes massive, slightly lobed, 
unequal, tandemn close to one another, slightly shifted to 
right with lobes varyng n number; anterior smaller, 0.56- 
0.9x0.36-0.52; posterior 0.57-0.98x0.36-0.57. Ovary tri¬ 
partite, each part deeply multilobed, giving the ovary a 
follicular appearance, median, 0.13-0.21 in front of anterior 
testis, 0.31-0.67 x 0.25-0.6. Shell gland mass large, irregular 
in shape, fills intercaecal space closely in front of ovary, 
sometimes overlapping caeca. Receptaculum seminis large, 
elongated somewhat pear-shaped, pressed between ovary and 
anterior testis close inside left caecum, 0.28-0.6x0.16^.33. 
Uterine convolutions irregular upto commencement of vitel- 
laria, spiral in front, last soil straight to left side dorsally to 
acetabulum. Eggs 0.0231-0.0264x0.0125-0.0132. Vitellaria 
composed of irregular groups of irregular follicles from 
commencement of ovary to about half the distance between it 
and acetabulum. 

Host, —^Common Indian darter, Anhinga melanogasier, 

Location, —Biliary ducts. 

Locality, —^Allahabad, U.P. 

181. Opisthorchis (O.) obsequens Nicoll, 1911 
Syn. Opisthorchis indicus Mehra, 1941 

Specific diagnosis, —Body elongated, slender, delicate with 
a slight constriction just behind acetabular zone, 7 long, 
1.215 in maxmum breadth, unspined. Acetabulum 0.27 in 
dameter or 0.21-0.28, at end of anterior fourth of body. 
Prephar 3 mx absent. j?harynx larger than half of oral sifbker, 
0.15-0.16x0.11. Oral sucker 0.24-0.255x0.21, oval, trans¬ 
versely elongated. Oesophagus 0.2-0.42 long; caeca slightly 
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undulating posteriorly behind ovary, bending inwards near 
their ends near hinder end. Testes tendem in posterior third 
of body, not massive, dendritic or deeply lobed; anterior 
testis 0.42 in front of posterior testis, four lobed; posterior 
five lobed, at 0.6-0.75 in front of posteriof extremity. Ovary 
tripartite, each part further subdivided first into two and 
then into four or more parts, 0.24-0.3 in front of anterior 
testis. Receptaculum seminis small, 0.16x0.1, to right side 
of ovary, connected by small duct with oviduct. Shell 
gland mass indistinct. Uterus thin walled in obliquely 
arranged coils lying far apfirt from each other, intercaecal, 
sometimes overlapping caeca. Eggs 0.0264x0.0132. Vitel- 
laria band-like outside caeca, left commencing and ending 
a little in front of the right one which ends at posterior end 
of ovary. 

Host, —Goshawk, Austur gentilis gentilis. 

Location ,—Gall bladder. 

Locality, —^Allahabad, U.P. 

182. Opisthorchis (O.) pelican! Mehra, 1941 

(Fig. 117) 

Specific diagnosis ,—^Body 5-6.5 long, 0.7-0.8 in maximum 
breadth at about middle, pink in colour in living condition, 
spined throughout body length. Oral sucker 0. 132-0.135 X 
0.1-0.105. Acetabulum 0.18-0.19 in diameter, just behind 
anterior third. Prepharynx absent; pharynx 0.086-0.09 in 
diameter. Oesophagus 0.23-0.29 long; caeca terminate a little 
in front of hinder end coming close near one another. Gonads 
in posterior fourth of body. Testes tandem, lobed, massive, 
five-lobed, intercaecal and slightly overlapping caeca; anterior 
0.39-0.46x0.22-0.25, 0.08-0.1 in front of posteiror testis 
which measures 0.39-0.46x0.24-0.255, situated 0.33 in front 
of hinder end. Ovary trilobed, slightly shifted to left side, 
0.18-0.4 in front of anterior testis, 0.37-0.4x0.12-0.24; two 
of its three lobes bifid. Shell gland mass diffused, median, 
just preovarian. Receptaculum seminis large, elongated 
S-shaped, 0.35x0.24, just behind ovary near left caecum. 
Uterus intercaecal opisthorchoid coils, confined between ovary 
and commencement of vesicula seminalis. Eggs 0.023-0.0264 
X 0.0165, Vitellaria of eight follicle groups, band-shaped, 



OPISTHOROHIIDAB 


367 



Fig. 117. Opisthorchis (0.) pelicani R. K. Mohra, 1941. Dorsal viow, 

from anterior margin of ovary to commencomont of vesicula 
seminalis. 

Host .—^Rosy pelican, Pelicanus onocrocotaulus oiwcroco- 
taulus. 

Location .—Gall bladder. 

Localy. —Alahabad, U.P. 
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183. Opisthorchis (C.) pedicellata Verma, 1927 
S 5 ni. Opisthorch s thaparaes Agarwal, 1962 

Specific diagnosis. —Body 6.3-12.7 long, 0.23-1.6 broad, 
spined. Acetabulum larger than oral sucker, 0.28-0.39 or 
0.195 X 0.206. Oral sucker 0.204-0.308. Genital pore median, 
preacetabulur. Prepharynx present; pharynx 0.13-0.19 in 
diameter. Oesophagus prominent, one and half to three 
times longer than pharjmx; caeca extend to hinder end, left 
caecum slightly shorter than rght caecum. Gonad in last 
fifth of body. Testes oblique tandem, close to each other; 
posterior 0.4-0.56x0.19-0.35, divided into 3-5 lobes; anterior 
roughly triangular, 3-5 lobed usually displaced to left, 
separated from posterior testis by excretory vesicle stem, 
overlapping caeca. Ovary rounded or pear-shaped to right 
side, at one fifth body length from hinder end. Receptaculum 
seminis prominent, oval, obliquely between ovary and anterior 
testis. Uterus from ovary to acetabulum, touching caeca, 
sometimes overlapping them consisting of 18-24 convolutions. 
Eggs oval, 0.03x0.016. Vitellaria from a little behind 
acetabulum to ovarian region, consisting of eight follicle 
groups. Stem of excretory vesicle S-shaped, running between 
two testes, bifurcating behind receptaculum seminis in longer 
left and shorter right cornua. 

Host. —Fish, Rita rita {Rita huchanani Day), Bagarius 
yarallii Sykes {Bagarius bagarius Ham. Buch.). 

Location. —Gall bladder. 

Locality. —^Allahabad, U.P. 

184. Opisthorchis (O.) psdicellata var. minuta 

Mehra, 1941 

Specific diagnosis. —Length 2.4-5, maximum breadth 
0.56-0.84 in ovarian region, spined. Oral sucker 0.106-0.181 
in diameter. Acetabulum 0.119-0.181 in diameter, 0.97-1.95 
behind anterior end i.e., often at about end of anterior one 
third body length. Two suckers equal in size in contrast 
to the tjTpe species. Prepharynx very small; pharynx 
0.073-0.119x0.056-0.083; oesophagus twice the length of 
pharynx; caeca crenated up to acetabulum, terminate at 
same level near hinder end. Testes with irregular margin, 
but not lobed; anterior testis smaller, 0.16-0.39x0.24-0.375, 
nearly triangular, occupying the same position as described 
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in the type; Posterior rounded, 0.2-0.4x0.21-0.39. Ovary 
pear-shaped, 0.16-0.3x0.105-0.24, lies transversely to right 
side. Reoeptaculum seminis large, pear-shaped, 0.16-0.3 X 
0.076-0.18, nearly equal in size to ovary or even larger, 
immediately behind the latter to right side. Uterine coils 
opisthorchoid, filling intercaecal space. Eggs 0.0297x0.10132. 
Vitellaria band-shaped, from just behind acetabulum to 
posterior margin of ovary. 

Host,—Mystus seenghala Sykes and Wallago attu Blockeri 
called in vernacular Tengra and Parona respectively. 

Location, —^wall bladder. 

Locality, —Allahabad, U.P. 

186. Opisthorchis (O.) gomtii Thapar, 1930 Mehra, 1941 

Syn. Oomtia piBoicola Thapar, 1930 
Gomtia tucknowensie Dayal, 1949 
Oomtia gagatea Dayal, 1949 

Specific diagnosis, —Length 1.6-4.2, nianimum breadth 
0.4-^.03 a little behind acetabulumi body spined. Oral sucker 
larger, smaller or enual to acetabumm, 0.08-0.14 in diameter. 
Acetabulum 0.12-0.14, at 0.40-0.65 from anterior end. 
Prepharynx long, 0.099-0.10 long. Pharynx 0.066-0.11 in 
diameter. Oesophagus short of same length as prephaiynx; 
caeca extend to hinder margin of anterior testis. Gonads in 
posterior third of body. Testes large, entire, tandem at 
posterior end; anterior larger, contiguous to sometimes over¬ 
lapping posterior testis, spherical or oval, usually 0.033-0.4 
in diameter; posterior testis spherical, oval or somewhat 
triangular, 0.24-0.33. Vesicula seminalis long, winding, 
sometimes broad behind. Ovary entire, oval or subsphcrical, 
slightly dextral, 0.14-0.22 0.15^.10. Receptaculum seminis 
pear-shaped, between ovary and anterior testis, 0.12-0.1 
0.0 -0.2. Uterine coils transversely aiTanged, intercaecal, 
sometimes overlapping caeca. Eggs 0.026-0.02 x 0.013- 
0.015. Vitellaria lateral from just behind or posterior end 
of seminal vesicle to posterior end of ovary or front end of 
anterior testis. Excretoiy vesicle Y-shaped %nth straight 
stem lying dorsal to testes, extending to ovary; pore postero- 
terminal. 

Host, —Siluroid fishes, Bagarius varralli Sykes, Qagata ccnia. 

Location, —^Intestine. 

Locality, —^River Gomti near Lucknow; rivers Ganga and 
Jamuna at Allahabad, U.P. 
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186. Opisthorchis (O.) mehrai Agarwal, 1962 

Specific diagnosis, —Body 6.8 long, 1.68 in maximum 
breadth, spined all over. Oral sucker 0.247x0.221 Aceta- 
buum 0.247 in diameter, at anterior third of body. Pre- 
pharynx small; pharynx 0.117x0.13; oesophagus very short, 
0.026 long; caeca reaching posterior end. Testes tandem, 
faintly lobed; anterior testis 0.468x0.428; posterior testis 
0.621 X 0.426, much longer than anterior testis. Ovary ovoid, 
nonlobate, 0.351 x 0.338. Receptaculum seminis conspicuous. 
Uterine coils similar to those of 0. pedicellata. Eggs 0.0216 X 
0.0216, smaller than those of 0. pedicellata,- Vitellaria from 
just behind posterior border of acetabulum to level of anterior 
border of ovary. Excretory vesicle stem sigmoid, running 
between testes. 

Host,—Rita pavimentata. 

Location, —Gall bladder. 

Locality, —Ranital tank in Jabalpur, M.P. 

187. Opisthorcliis (O.) mehrai (Gupta, 1955) 

Syn. Thaparotrema vitallani Gupta, 1956 

Specific diagnosis, —Body elongated, 2.38-4.06 long, maxi¬ 
mum breadth 0.48-0.77 in ovarian region. Oral sucker oval, 
0.22x0.18. Acetabulum smaller, 0.15x0.17, at anterior one 
third body length. Prepharynx short; pharynx 0.11x0.12. 
Oesophagus O’. 24 long; caeca with slightly crenate margins 
reach hinder end. Testes oblique in posterior fourth of body, 
close to each other or some distance apart, with irregular 
margins; anterior testis dextral, just behind or in level with 
ovary, 0.19x0.31; posterior testis 0.27x0.22. Vesicula 
seminalis extending from anterior end of acetabulum to about 
0.12 behind the latter,’broader in posterior region, narrow 
tubular anteriorly. Ovary sinistral, a little in front of anterior 
testis, oval or spherical, 0.14x0.15. Receptaculum seminis 
flask-shaped, to right posterior side of ovary, 0.07x0.24. 
Vitellaria of small follicle, lateral to caeca partly covering 
them, from a little in front of acetabulum or behind intestinal 
bifurcation to hinder end of anterior testis, extending a little 
towards median line in the acetabular region and region of 
vesicula seminalis. Uterine coils transverse, iutercaecal 
between ovary and acetabulum. Eggs oval, 0.08-0.1x0.06- 
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0.06. Excretory vesicle Y-shaped with long sigmoid stem 
and swollen short cornua at its anterior end. 

Host.—Bita rita (Ham.). 

Location .—Gall bladder. 

Locality .—^River Brahamputa, Gauhati, Assam. 

6. Subgenus. Nigeiina (Baugh, 1958) 

187 Opisthorchis. Body elongated consisting of nan’ow 
cylindrical anterior and long broad flattened posterior parts 
with margins of postacetabular latter region ruffled much form¬ 
ing conical lateral projections; cuticle unspined. Suckers large, 
strikingly muscular. Acetabulum at end of anterior part 
of body. Pharynx well developed; oesophagus short; caeca 
terminating at posterior end. Genital pore median, imme¬ 
diately preacetabular. Testes oblique, globular, near posterior 
end. Vesicula seminalis convoluted near posterior border 
of acetabulum. Ovary pretesticular. Receptaculum seminis 
small. Laurer’s canal present. Vitellaria weakly developed, 
of very small follicles, lateral in posterior half of body to 
level of posterior testis. Uterine coils preovarian. Excretory 
vesicle sigmoid, passing between testes to ovary. Parasitic 
in gall bladder of birds. 

188. Opisthorchis (Nigeiina) hardoiensis (Baugh, 1958) 

(Fig. 118) 

83 ^ 11 . Nigerina hardoiemie Baugh, 1968 

Specific diagnosis .—Body long, cricket bat-shaped consist¬ 
ing of short narrow cylindrical anterior part and long broad 
flattened posterior part, unspined, 5.65-12.6 long, 0.86-1.03 
in maximum breadth in posterior region. Margins of post¬ 
acetabular region ruffled forming conical lateral projections. 
Acetabulum at end of anterior part at 1.19-1.8 from anterior 
end, 0.328-0.459 x 0.41-0.459. Oral sucker terminal, 0.196- 
0.246 x 0.41-0.674. Pharynx 0.164-0.246 x 0.18-0.278. Oeso- 
phagus short, bulbous, 0.082-0.148 long; caeca extend to 
posterior extremity. Gonads in posterior end of body. 
Testes globular, obhque; anterior testis 0.164-0.295x0.16- 
0.246; posterior 0.164-0.278x0.164-0.246. Vesicula seminalis 
convoluted, just posterior to acetabulum. Genital pore pre¬ 
acetabular. Ovary round or oval, 0.082-0.18x0.115-0.180. 
Recptaculum seminis and Laurcr’s canal present. Shell 
gland mass compact, close to ovary. Vitelline follicles 

46 
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extremely small, sparsely distributed in lateral region of 
posterior half of body up to level of posterior testis; two 
transverse vitelline ducts on each side, one from preovarian 
and one from postovarian follicles on each side meet to form 
small vitelline reservoir immediatey behind ovary. Eggs 
intercaecal in front of ovary, extremely small, 0.0247-0.060 X 
0.0130-0.0150. Excretory pore terminal; excretory vesicle 
sigmoid, passing between testes to ovary. 



Fig. 118. Opisthorchis {NigeriTia) hardoiensia Baugh, 1958. 
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Host. —^Little cormorant, Phalocrocorax niger (Vieillot). 
Location. —Gall bladder and liver. 

Locality. —Vicinity of Hardoi, U.P. 


Genus 85. Gyclorchis Lube, 1909 

Opisthorchiinaa : Bodjr elongated, almost fusiform, un- 
spinulate or spinulate. Acetabulum relatively small in 
anterior half of body. Oral sucker almost as large as aceta¬ 
bulum. Oesophagus short or moderately long; caeca termi¬ 
nating near posterior end. Genital pore median, immediately 
preacetabular. Testes diagnonal or S 3 anmetrical, entire, 
near posterior end. Ovary submedian or median, a little in 
front of anterior testis. Receptaculum seminis well deve¬ 
loped. Uterus strongly winding from side to side between 
testes and acetabulum, extending laterally beyond caeca. 
Vitellaria short, post equatorial, reaching anterior margin of 
anterior testis. Excretory vesicle sigmoid, running between 
testes, bifurcating in front of anterior testis. Parastic in 
biliary ducts or intestine of reptiles and mammals. 

Type species : C. amphileucus (Looss, 1896) Liihe, 1909 

189. Cyclorchis campula (Cobbold, 1876) 

(Fig. 119) 

Syn. Campula oblonga Cobbold, 1876 
Diatoma campula Cobbold, 1876 

Specific diagnosis .—^Body almost fusiform, spined. Measure¬ 
ments, of body not given. Suekers almost equal. Acetabulum 
at about one sixth to one eleventh from anterior end. 
Phar 3 mx well developed. Oesophagus short. Caeca zigzag 
or spirally twisted behind acetabulum, straight behind ovary 
terminating near posterior end. Genital pore median, inune- 
diately preacetabular. Testes oval, diagomal close behind 
one another near posterior extremity. Ovary submedian, 
dextral a little in front of anterior testis. Receptaculum 
seminis present. Uterus very long, strongly winding from 
side to side, forming secondary coils between acetabulum 
anterior testis, extending laterally beyond caeca. Vitellaria 
short, postequatorial, reaching anterior margin of anterior 
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Fig. 119. Gyclorchis camoula (Cohhold, 1876) Luhe, 1909. 

testis. Eggs 1/1000 of inch long x 1/2100 inch broad. 
Excretor}^ poie terminal. 

Host,—Platanista gangetica and Orcella hrevirostris. 
Location .—Bile ducts. 

Locality, —Ganga, India, 
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XLVIII. Subfamily METOROHIINAE Lube, 1909 

Opisthorchiidae : Body elliptical, broadened posteriorly, 
spined or unspined. Acetabulum small, wide apart from 
oral sucker. Pharynx usually small; oesophagus short; 
caeca reaching hinder end terminating in front of testes. 
Testes tandem, diagonal or somewhat symmetrical near 
posterior extremity. Seminal vesicle winding beside or behind 
acetabulum. Ovary median or submedian, pretesticular. 
Vitellaria lateral, largely or entirely in anterior half of mid¬ 
region of body. Uterine coils intercaecal or overreaching 
caeca laterally, surrounding acetabulum. Excretory vesicle 
bifurcating between or dorsal to testes. Parasitic in gall 
bladder or biliary ducts of birds and mammals. 

Type genus : Metorchia Looss, 1899 

Genus 86. Metrochis Looss, 1899 

Metorohiinae : Body small to median sized, forebody 
tapering, hindbody plump, spined or unspined. Ora Isucker 
well developed. Acetabulum equal or subequal to oral 
sucker, nearer equator than anterior end. Pharynx usually 
small; oesophagus very short; caeca terminating at posterior 
extremity. Genital pore immediately preacetabular. Ovary 
median or slightly submedian, pretesticular. Receptaculum 
seminis and Laurer’s canal present. Uterus winding forward 
from ovary beyond zacotabulum, overlapping caeca laterallj'. 
Vitellaria lateral from ovarian zone to beyond acetabulum. 
Excretory vesicle bifurcating between testes or dorsal to 
anterior testis; pore ventral to posterior testis. Parasitic 
in gall gladder of mammals and birds. 

Type species : M alhidus (Braun, 1893) Looss, 1899 


190. Metorcliis zanthosomus (Ci'ept., 1886) Braun, 

1902 

(Fig. 120) 

Syn. Metrochisinettioni Baugh, 1958 

Specific diagnosis ,—Body pear-shaped, broad rounded 
posteriorly, with blimtly pointed anterior end, spinose, 2.37 
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long, 1.06 in maximum breadth. Oral sucker 0.132x0.198. 
Acetabulum 0.195 in diameter, slightly larger than oral sucker, 
at 0.67 from anterior end. Pharynx 0.065 X 0.075; oesophagus 
short, 0.065 long; caeca terminating at posterior extremity, 
masked greatly in middle region of body by dense uterine 
coils. Testes oblique, lobate at posterior end; anterior 
dextral, 0.606x0.393; posterior sinistral, 0;557x 0.508. Vesi- 
cula seminalis sinuous on left side of acetabulum. Genital 
pore median, immediately preacetabular. Ovary transversely 



Fig. 120. zanthosomus {Ove^gtlmy 1846) Braun, 1902. 
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oval, median, 0.247x0.165. Receptaculum seminis large, 
pear-shaped, to left of ovary, just in front of posterior testis, 
0.165x0.123. Vitellaria of small follicles, extending from 
intestinal bifurcation to level of ovary. Uterme coils exten¬ 
sive, densely packed, occupying almost entire space between 
intestinal bifurcation and ovary, extending laterally into 
extraceacal fields. Eggs operculated, 0.026-0.028x0.013- 
0.015. In this species the acetabulum is slightly smaller 
than oral sucker, but in the Indian form it is slightly larger 
as reported. 

Host ,—Common teal, Netiion crecca Liimaeus. 

Location ,—Gall bladder. 

Locality, —^Lucknow, U.P. 

XLIX. Subfamily PACHYTREMATINAE Ejsmont, 1931 

Syn. Pachytreminae Bailliet, 1919 
Multivitellar nae Fhadke and Gulati, 1929 

Opisthorcoiioas : Bodk thick flattened oval to elliptical, 
concave dorsally, convex ventrally, unspined. Suckers small, 
close to one another. Pharynx small; oesophagus very 
short; caeca wide, reaching near posterior entremity. Testes 
almost symmetrical, in posterior quarter of body near posterior 
extremity. Ejaculatory duct muscular, lined with cuticle; 
rudimentary cirrus sac sometimes present. Ovary median, 
posttesticular or intertesticular. Receptaculum seminis 
absent. Laurer’s canal present. Uterus transversely coiled, 
preovarian, intercaecal sometimes overlapping caeca, Vitel¬ 
laria entracaecal, forming grape-lide bunches along entire 
length of caeca from acetabular zone. Excretory vesich* 
Y-shaped, stem bifurcating behind ovary. Parastic in gall 
bladder of birds. 

Type genus : Pachytrema Looss, 1907 

Genus 87. Pachytrema Looss, 1907 

Syn. MintUorchis Linton, 1928 

Multwitellar a Fhadke and Gulati, 1929 

Pachytrematinae ; Body flattened, thick fleshy, oval or 
elliptical, concave dorsally, convex ventrally. Suckers small 
near each other. Oesophagus very short. Caeca wide, 
terminating on each side of excretory stem near posterior 
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end. Testes lateral, almost symmetrical, rounded or ovoid, 
medioventral or ventral to caeca near posterior end. Seminal 
vesicle well developed, free in parenchyma. Ejaculatory 
duct muscular, lined with thick cuticle. Cirrus sac absent 
or rudimentary. Genital pore immediately preacetabular, 
slightly to left, sucker-like in P. hewletti (Phadke and Gulati). 
Ovary small, median, intertesticular or posttesticular. 
Laurer’s canal present. Receptaculum seminis absent or 
small. Uterus transversely coiled sometimes forming double 
loops first to right and then to left, occupying most of inter- 
caecal region anterior to ovary, overreaching caeca or not, 
sometimes overlapping them laterally. Vitellaria oxtra- 
caecal forming grape-like bunches along caeca from acetabular 
zone to caecal ends. Excretory vesicle Y-shaped, stem 
bifurcating behind ovary. Excretory pore terminal. Para¬ 
sitic in gall bladder of birds. 

Type species : P. calculus Looss, 1907 

191. Pachytrema hewletti (Phadke and Gulati, 1930) 

(Fig. 121) 

Syn. MultwiteUaria hewletti Phadke and Gulati, 1930 

Specific diagnosis, —^Body elliptical, plump, thick, unspined, 
liver-like in colour when alive, dorsal surface flattened, 
wrinkled, posterior end notched in middle, 11-16.6 long 
(flattened), 6-7.8 long when unflattened; breadth 6.7-10 in 
flattened, 4.0-6.4 in unflattened specimens. Oral sucker 
smaller, ^ess prominent than acetobupim. Phar 3 mx muscular; 
oesophagus 0.5 long; caeca straight or slightly curved, zigzag, 
10-13 long, 0.5 broad. Gonads in posterior half. Testes 
lateral, ovoid, ventral and medial to caeca. Ovary median, 
posttesticular above excretory stem bifurcation, adjacent to 
shell gland, receptaculum seminis and Laurer’s canal. Vitel¬ 
laria extracaeca, consisting of tubuar follices in 24 grape-like 
bunches from acetabular zone to caecal ends. Utems large, 
coiled in definite manner, making a loop first to one side and 
then to the other, some loops forming subloops, occupying 
intercaecal region between ovary and acetabulum. Eggs 
78-88/^x34-53/^. Genital pore behind gut fork, imme¬ 
diately preacetabular, sucker-like. 

Host, —House crow, Gorvus splendens. 

Location, —Gall bladder. 

Locality, —Bombay. 
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Fig. 121. Pachytrema hewletti (Phadke and Gulati, 1930). 

XXIX. Family ACANTHOSTOMIDAE Poche, 1925 

Opisthorchloidea : Body elongate, usually slender. Eye 
spots usually present. Circumoral coronet of spines present 
or absent. Oral sucker well developed. Acetabulum usually 
small. Prepharynx present, usually long, sometimes short 
or absent. Pharynx present; caeca long, exceptionally short. 
Genital pore immediately preacetabular. Testes two, inter- 
caecal or extracaecal, exceptionally postcaecal in hindbody 
or at posterior extremity. Cirrus sac absent. Vesicula 
seminalis tubular. Gonotyle sometimes present. Ovary pro- 
testicular, Receptaculum seminis present, Vitellaria folli¬ 
cular, lateral. Uterus not extending into posttesticular region. 
Eggs small. Excretory vesicle Y-shaped with long cornua 

47 
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extending to anterior region. Parasitic in intestine of reptiles 
and fishes. 

Type genus : Acanthostomum Looss, 1899 
L. Subfamily AGANTH08T0MINAE Nicoll, 1914 

Acanthostomidae : Body subcylindrical, long. Circumoral 
crown of spines present. Prephar 3 mx very long; oesophagus 
short or very short; caeca ending blindly or opening outside 
near posterior extremity. Testes tandem or diagonal at 
posterior extremity. Ovary median or submedian, pre- 
testicular. Vitellaria lateral anterior to ovary and testes. 
Uterine coils intercaecal between ovary and acetabulum. 
Excretory vesicle Y-shaped, bifurcating behind acetabulum. 

Genus 88. Acanthostomum Looss, 1899 

Syn. Acanthochasrmia Looss, 1900 
Atrophecaecum Bhalerao, 1940 
Proctocaecum Baugh, 1966 

Acanthostominae : Body medium sized, long, slender, sub- 
cylindrical, spinulate. Oral sucker terminal, finger bowl¬ 
shaped or funnel-shaped, with a crown of speines. Aceta¬ 
bulum small, preequatorial. Prepharynx long; pharynx 
half way between two suckers; oesophagus short or very 
short, bifurcating in fi^ont of acetabulum. Caeca usually 
opening outside near posterior extremity. Testes tandem 
or somewhat diagonal, intercaecal at posterior extremity. 
Vesicula seminalis tubular, winding behind acetabulum. 
Ovary submedian or median, pretesticular. Beceptaculum 
seminis between ovary and anterior testis. Vitellaria from 
behind seminal vesicle to preovarian level or ovariotesticular 
zone. Eggs small, very numerous. Excretory vesicle Y- 
shaped bifurcating behind acetabulum, cornua reaching near 
oral sucker. Parasitic m intestine of reptiles and fishes. 

Type species : A, spiniceps (Looss, 1896) Looss, 1899 

192. Acanthostomum indicum Sinha, 1942 

Specific diagnosis ,—^Body spined, 6.2-7.33x0.36-0.45 in 
maximum breadth in acetabular region. Oral sucker 0.35 X 
0.32 with a single row of large spines of 0.051-0.0533x0.0132- 
0.0144 size. Acetabulum 0.2 in diameter, at the l/4th anterior 
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body length; ratio of suckers 6 : 3. Prepharjmx 0.86 long; 
pharynx 0,18 in diameter; oesophagus very short; caeca 
terminate blindly near posterior end. Testes tandem at 
posterior end, oval; anterior slightly smaller, 0.28x0.25; 
posterior 0.85x0.25.' Vesicula seminalis extending to 0.95 
behind acetabulum, consisting of basal sac-likc and anterior 
narrow coiled parts; saccular basal part 0.3x0.13; ductus 
ejaculatorius commences at middle of acetabulum. Ovary 
ovoid, 0.22x0.17, dextral, anterior to testes. Receptaculum 
seminis large, oval, 0.127 x 0.062. Vitellaria of small follicles, 
extending jfrom 3.7 behind anterior end to anterior end of 
ovary, restricted to caeca. Uterus transversely coiled 
between ovary and basal part of vesicula seminalis. Eggs 
0.032-0.034 X 0.0145-0.016. 

Hostl —Crocodile. 

Location, —^Intestine. 

Locality ,—^River Tehri at Gonda, U.P. 


193. Acanthostomum burminis (Bhalerao, 1926) 

(Figs. 122,123) 

S 3 m. Atropheccieoijm hwrminie Bheilerao, 1940 
Atrophecaeoum indiowm Simha, 1068 
Atrophecaecum h indtislanensia Baugh, 1056 

Specific diagnosis .—^Body spined, 2.0-4.0 long, 0.18-0.37 
in maximum breadth at acetabular level. Oral sucker 
0.032-0.138x0.07-0.181 or 0.16x0.13, with a single row of 
24-28 spines arranged in circle around mouth, 0.028-0.04 X 
0.012-0.024. Acetabulum 0.069-0.082, at one fifth to one 
sixth anterior body length. Ratio of suckers 2:1. Pre- 
pharynx 0.08-0.18 long; pharynx 0.06-0.08 in diameter; 
oesophagus short, 0.032-4).094 long; caeca open by ani, at 
0.12^.18 from posterior end; anal opening funnel-shaped; 
caecum of right side much atrophied, only one fifth thickness 
of left caecum. Testes tandem, oval, pear-shaped or roughly 
spherical, 0.08-0.23x0.07-0.192 or anterior 0.092-0.17, 
posterior 0.094-0.18 in diameter. Vesicula seminalis 0.23 
behind acetabulum; its large basal sac 0.124-0.13x0.055-0.13. 
Ovary oval or round, median, 0.083-0.12x0.069-0.14 or 
0.115-0.132x0.082-0.115. Receptaculum seminis 0.069-0.09 
XO.06-0.117 or 0.115-0.231. Eggs 0.027-0.042 x 0.011-0 0182, 
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Fig. 123. Acanthoatomum hurminia (Bhalerao, 1936) syn. Atrophecaecum 
hurmima Bhalerao, 1940. 

Host,—Natrix fiscator; (Tropidonotus piscator) 

Location, —Intestine. 

Locality, —^Rangoon, Burma; India Nagpur, Maharastra 
Lucknow, Allahabad, Banaras, U.P.; Hyderabad Deccan, 
South India. 

Key to Indian species of Acantbostomam 

Caeca ending blindly and normal; oral 

spines 22; parasitic in crocodile. A, indicum Sinha, 1942 

Caeca with ani; right caecum atropied; 
oral spines 24-27; parasitic in Natrix 

piacator . A, burminia (Bhaloroa, 

1926) 
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XXX. Family HETEROPHYIDAE Odher, 1914 

Syn. Haplorchidae Travassos, 1924 
St ctodor dae Toche, 1926 

Opisthorohioidea : Body small to very small, oval or pyri¬ 
form, spined. Caeca long or short, occasionally opening 
outside or into excretory vesicle. Acetabulum well developed 
or atrophied, rarely absent, median or submedian, sometimes 
contained in genital atrium. Testes diagomal, tandem or 
sjunmetrical, occasionally single on posterior half of body. 
Vesicula seminalis well developed. Genital atrium variousljT- 
modified containing a gonotyl (s) (genital sucker), sometimes 
acetabulum as well. Gonotyl present or absent. Ovary 
pretesticular, submedian. Receptaculum seminis and 
Laurer’s canal present. Vitellaria usually inter- and extra- 
caecal, diffuse or forming group or groups of follicles. Uterus 
coiled between genital pore and testes or posterior extremity. 
Eggs small, embryonated. Excretory vesicle Y-shaped, 
sometimes almost triangular, exceptionally saccular, limbs 
not extending anterior to ovarianlevel. Parasitic in intestine 
of birds or mammals. 

Type genus : Heterophyes Cobbold, 1886 

Key to Indian subfamilies of Heterophyidae 

1. Oral sucker posteriorly funnel-shaped) 

with circumoral crown of spines. AscoTOTYiiiNAE Yamaguti, 

1958 

Oral sucker ordinary; circumoral spines 
absent. .. 2 

2. Testissinglenear posterior extremity. Haplorchiinae Looss, 

1899 

Testes double, symmetrical or tandem 
near posterior extremity. Heterophyinae Ciurea, 

1924 


LI. Subfamily HETEROPHYINAE Ciurea, 1924 

Heterophyidae : Body small or very small, elongate to 
oval. Oral sucker small. Prepharynx long; oesophagus 
moderately long or short; caeca long terminating at posterior 
extremity. Acetabulum well developed, median, close to 
genital pore or separated from it, equatorial or preequatorial. 
Testes symmetrical or tandem at or near posterior extremity. 
Seminal vesicle bipartite or tripartite. Male ftnd female 
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pores united and then opening in centre of sucker-like pad. 
Common genitalia pore postero-lateral to acetabulum. Ovary 
pretesticidar, median or submedian. Receptaculum seminis 
and Laurer’s canal present. Uterus extending to posterior 
extremity or not. Vitellaria limited in extent, fonning 
paired pretesticular bunches of follicles. Excretory vesicle 
Y-shaped. Parastic in intestine of mammals and birds. 

Genus 89. Heterophyes Cobbold, 1886 

Heterophyinae : Small to very small, covered with scale¬ 
like* spines. Prephar 3 aix distinct; pharynx small; oesophagus 
moderately long; caeca terminating at posterior extremity. 
Acetabulum iii middle third of body or slightly more ansterior. 
Testes juxtaposed or somewhat obliaue, at caccal ends. 
Genital pore sucker-like, with a crown of spines, opening 
postero-terminal to acetabulum. Ovary median, pretesti- 
cular. Vitellaria on each side of hindbody, anterior and 
anterolateral to testes. Uterus coiled between testes and 
acetabulum. Excretory vesicle Y-shaped, stem passing 
between testes and btfurcating between ovary and testes. 
Metacercariae in fishes. Parasitic in gut of birds and 
mammals. 

T^pe species : H. heterophyes (Siebold, 1853) Stiles and 
Hassall, 1900 

194. Heterophyes indica Bao and Ayyar, 1931 

Specific diagnosis ,—Body flat covered with scales directed 
backwards; sides taper anteriorly; posterior end slightly 
flattened and notched for excretory pore. Length of mature 
worm 1.4-2.1, breadth 0.65-0.96 in middle, greatest breadth 
slightly anterior to testicular region. Oral sucker 0.07-0.09 
in diameter. Acetabulum large, 0.3-0.47 in diameter, at 
about middle. Genital sucker behind acetabulum, a little 
to left; plane of its surface at an angle sloping towards that 
of acetabulum, more or loss circular, with diameter 0.16-0.26. 
Crown of rodlets interrupted on anterior sdide of genital sucker 
adjoining acetabulum; rodlets tend to get shorter as they 
approach the interrupted side. Each rodlet has 2-4 barbs, 
wMch lessen in number as the former gets shorter. The 
barb at fixed end (away from the centre) is double like the 
letter ‘V', the angle of it joined to the rodlet. This character 
is not described in genus Heterophyes, Other barbs simpler 
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and perpendicular to surface plane of genital sucker. Pharynx 
oval, 1.0 behind oral sucder, 0.12 in widthi oesophagus having 
average length of 0.19. Distance from oral sucder to intesti¬ 
nal bifurcation 0.41. Caeca reach almost posterior end curving 
round testes, left caecum having its end perceptibly dilated. 
Testes elliptical, ie side by side at posterior end of body, 
left one a little in front of the other: their long diameters 
form an acute angle posteriorly. Vas defences between 
testes or nearer the left one continues forward and swells 
into globular seminal vesicle, which lies median in level with 
genital sucker and to its right side. Ovary median in posterior 
third of body anterior to testes; shell gland globular beliind 
ovary. Vitelline follicles on lateral margines 14-15 on each 
side from level anterior to ovary to anterior borders of testes 
or a little behind, meeting mesially on dorsal side. Uterine 
coils occupy most of space between acetabulum and testes. 
Eggs operculated, may show a tiny knob at the end opposite 
to the operculated one, 25/4 in length with thick shell. 

This species is allied to H, persicua (Braun, 1901) Looss, 
1902, which it resembles in vitellaria extending forwards 
nearly to posterior border of ovary, in 62-70 rodlets in 
genital sucker and position of genital organs in general. 

Host ,—Stray dog. 

Location ,—Small intestine. 

Locality, —Madras. 

LII. Subfamily ASGOGOT YLINAE Yamaguti, 1958 

Heterophyidae. : Body small, pyriform, attenuated 
anteriorly, broadened posteriorly. Oral sucker drawn out 
posteriorly in form of a funnel with single or double row of 
spines. Prepharynx very long; pharynx well developed; 
oesophagus short, occasionally moderately long; caeca varying 
in length. Acetabulum just postequatorial associated with 
genital sinus. Testes symmetrical at or near posterior 
extremity. Seminal vesicle sigmoid, undivided or bipartite. 
Acetabulogenital apparatus simple or complex, Genital pore 
immediately preacetabular. Ovary pretesticular, postaceta- 
bular, submedian. Receptaculum seminis large. Laurer’s 
canal present. Uterus coiled between testes and ventro- 
genital sinus or extending further forward up to intestinal 
arch. Vitellaria lateral in ovario-testicular zone or further 
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forward beyond acetabulum, sometimes to pharynx. Excre¬ 
tory vesicle Y- or T-shaped. Paratitic in birds and mammals. 

Type genus: Ascocotyle Looss, 1899 

Genus 90. Ascocotyle Looss, 1899 

Ascocotylinae, —Body small, spinose, pyriform. Oral sucker 
with a crown of single or double row of straight cylindrical 
spines. Oral sucker continued posteriorly into a dis^’inct 
appendage. Acetabulum median, just post equatorial, asso¬ 
ciated with genital atrium in a depression of ventral body 
surface. Genital atrium may contain gonotyl. Genital 
pore immediately preacetabular. Prepharynx long; pharynx 
well developed; oesophagus present or absent; caeca long or 
short. Testes one on each side at hinder and of bod 3 ^ 
Vesicula seminal is large, undivided or bipartite; ejaculatory 
duct present. Cirrus sac absent. Ovary median or slightly 
to one side, pretesticular, postacetabular. Receptaculum 
seminis large, medial to ovary or behind it. Vitellaria lateral, 
postacetabular, sometimes extending as far forward as 
pharynx and meeting mesially near intestinal bifurcation. 
Uterus usually postacetabular, rarely extending forwards as 
far as phar 3 nix. Excretory vesicle Y or T-shaped. Parasitic 
in birds and mammals. 

Type species : A. coleostonm (Looss 1896) Looss, 1899 
Key to suhgenera of Ascocotyle 

Vitellaria extending in front of acetabu¬ 
lum ; uterus winding in front of ventro- 

genital sinus; oesophagus almost absent Ascocotyle {Ascocotyle) 

Vitellaria postacetabular except in A. 

intermedins Srivastava; oesophagus 

welldeveloped; uterus confined behind 

ventro-genital sinus. Ascocotyle [Phagicola) 

195. Ascocotyle (Phagicola) intermedins Srivastava, 

1935 

(Fig. 124) 

Specific diagnosis. —Body pyriform or flnsk-shaped, spinod, 
0.6-0.9 long, 0.2-0.38 in maximum brcadtli across anterior 

48 
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Fig. 124. Ascocotyl (Pliagicola) interm&divs Srivastava, 1935 

margin of ovary. Oral sucker terminal, 0.04-0.06 in dia¬ 
meter, surrounded by two rows of alternatng spines, 28-30 
in number; spines of anterior row 0.01-0.013x0.009; hinder 
row spines 0.009-0.01x0.003. Acetabulum feebly muscular, 
0.066-0.077 in diameter, equatorial. Ratio of suckers 2 :3. 
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Acetabulum and genital pore lie in a shallow depression- the 
ventro-genital sinus on ventral surface. Ductus herma- 
phroditicus opens in this depression just in front of acetabulum. 
Genital opening guarded on anterior and posteriors sides by 
two transversely elongated pads, lenticular in shape,—the 
gonotyls, 0.04-0.05 x 0.013 in size. Oral sucker has posterior 
cone or hollow appendage of 0.04-0.05x0.03 size, lying 
dorsally to prepharynx. Prepharynx long, 0.06-0.09 long; 
pharynx 0.03-0.04x0.02-0.03; oesophagus 0.03-0.05 long; 
caeca wide moderately long, terminating in level with anterior 
margin of ovary. Testes symmetrical with long axis directed 
obliquely, one on each side, with irregular margins, 0.12-0.17 X 
0.07-0.12. Vesicula seminalis enormous, sigmoid almost 
bipartite; ejaculatory duct long, 0.1-0.12x0.03. Ovary 
slightly dextral in middle of postacetabular region, irregular 
in outline, 0.08-0.1x0.11-0.14. ReceptacuJum seminis 
median, in level with and partially overlapping ovary and 
yolk reservoir, 0.0 18-0.13x0.1-0.13. Laurer’s canal short 
but fairly wide. Vitellaria of small irregular follicle, exten¬ 
sive from anterior level of pharynx to posterior ends of testis, 
meeting mesially in anterior region from pharynx to a little 
behind intestinal bifurcation. Uterus of wide S-shaped 
ascending coil between testes and ventro-genital sinus. Eggs 
0.03-0.035x0.015-0.017. 

This species is assigned to subgenus (Phagicola) Travassos 
on account of moderately long oesophagus, length of caeca 
extending beyond acetabulum and the extent of uterus. 
The species resembles subgenus {Ascocotyle) Travassos in 
the arrangement of oral spines and in the uterus confined to 
region behind ventro-genital sinus. It differs from all the 
species of subgenus Phagicola in the enormous development 
and extent of vitellaria and in having double crown and 
number of oral spines. 

Host, —^Fishing-eagle, Haliaeatua leucoryphus. 

Location, —^Intestine. 

Locality, —Allahabad, U.P. 

LIII. Subfamily HAPLORCHIINAE Looss, 1899 

Heterophyidae : Body very small, oval or elliptical. Oral 
sucker and pharynx present. Oesophagus long or short; 
caeca long, occasionally very short. Ventrogenital sac 
present, median or submedian, postbifurcal; contains aceta¬ 
bulum, common genital pore or separate male and female 
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pores, opening dorsally or on left, and either or both gonotyl 
or dorsal pocket. Acetabulum armed (most genera) or 
unarmed; modified or not; imbedded in posterior-dorsal wall 
of ventrogenital sac on right side, with axis inclined slightly 
to longitudinal axis of body. Gonotyl present or absent; 
if present, usually unarmed, surrounding or adjacent to 
genital pore. Genital pore (s) (opening of genital sinus) or 
separate male and female pores, on dorsal or lateral wall of 
ventrogenital sac, typically lateral to acetabulum on the left 
side. Seminal vesicle usually bipartite, occasionally tripartite, 
rarely undivided; distinct part may be modified into an ex- 
pulsor. Pars prostatica variable; a prostatic bulb, a long 
region of ejaculatory duct, or a poorly differentiated region. 
Testes one or two. Ovary pretesticular or opposite anterior 
testis. Seminal receptacle and Laurer’s canal present. 
Uterus coils through most of body behind ventrogenital sac; 
with one or three primary loops; reaches posterior end. 
Vitellaria follicular, postacetabular, inter- and/or extra- 
caecal. Excretory vesicle saccate or broadly V-shaped, 
tubular or Y-shaped with short arms, extends to between 
posterior border of ovary and behind posterior border of 
testis (or testes). Cercariae pleurolophocercous with or with¬ 
out lateral finfolds; oculate; gpigmented; acetabulum present, 
but rudomentary; seven pairs of penetration glands, with 
ducts in 3-4-4-3 arrangement. Excretory vesicle saccate. 

Type genus : Haplorchis Looss, 1899. Other Indian genus : 

Haplorchoides Chen, 1949 

Key to Indian genera of Haplorchiinae 

Prephajynx very long; oesophagus short i 

parasitic in fishes., Haplorchoides Chen, 1949 

Prephajynx short; oesophagus longer than 
prepharynx; parasitic in birds and 

mammals Haplorchis Looss, 1899 

Pearson (1964) did not accept the validity of the genus 
Tuhanguia Srivastava, 1933, which Yamaguti considered 
valid, because it wap found in a fish. Yamaguti (1958) 
transferred this genus to family Crytogonimid^e and erected 
subfamily Tubanguiinae to accommodate it. Pearson (1964) 
writes “As it will be pointed out below for Haplorchoides, 
occurrence in a fish does not preclude the possibility of a 
species being a heterophyid sensu strictu and further Tubangui’s 
statement that the acetabulum absent and that the genital 
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pore is ‘.surrounded by a small genital sucker.guarded 

by the chitinous spines’ suggests heteroph 3 dd rather than 
Cryptogonimid affinities, but until the species is redescribed, 
it is not possible to place it or decide the validity of the genus 
Tuhanguia\ In view of Pearson’s opinion, and the inclusion 
of Haplorchoides in the subfamily Haplorchiinae Looss by him 
the subfamily Tubanguiinae is dropped. 


Genus 91. Haplorchis Looss, 1899 
Syn. Monorckotrema Nishigori, 1934 

Haplorchiinae : Haplorchis group of Pearson. Oesophagus 
longer than prepharynx. Caeca extend to between middle 
of ovary and beyond posterior border of testis. Ventro- 
genital sac median, postbifurcal, comprising larger ventral 
chamber and smaller dorsal out-pocketing, armed or not. 
Ventral sucker modified; cavity reduced with groove mid- 
dorsally or notch on left side opposite genital pore, divisible 
(except in Vanissimus) into nucleated base, with parenchy¬ 
matous medulla, embedded in body, and armed, usually 
solid muscular apex projecting into ventro-genital sac. 
Gonotyl absent. Testis single with one or two vasa efferentia. 
Seminal vesicle thin walled, bi- or tri-partite; ejaculatory duct 
without prostatic bulb; prostatic glands free. Ovary sub¬ 
median, to left, closer to ventral surface than is testis. 
Seminal receptacle postero-dorsal to ovary to right side, 
overlapping ovary and testis. Laurer’s canal opens domally 
to left of midline. Uterus with tliree descending loops. 
Vitelline follicles in a single group, primarily dorsal to gonads, 
with some follicles among coils of uterus post-testicularly, 
and ventrally. Ejaculatory duct and uterus unite to form 
short genital sinus. Excretory vesicle sac-like or broadly 
V-shaped, extends to posterior border of testis; excretory sys¬ 
tem mesostomate; flame cell formula 2(/i-f n-f r?)-l-(w-t-?i+n) 
or 2[(7i+ri)+(ri+n)]. 

Type species: Haplorchis pumilio (Looss, 1896) Looss, 
1899. According to Pearson (1964). Species inquirendum 
Haplorchis pearsoni Fernando, 1933. 


Nemen nuda : H, butei Chatterji, 1948 
H. tagoreai Chatterji, 1948 
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196. Haplorchis taichni Nishigori, 1924 

Syn. Monorchotrema taichui Nishigori, 1924 
Monorchotrema microrchis Matsuda, 1932 
Haplorchis taichui (Nishigori) Witenberg, 1930 
Bhalerao, 1936 (cat; India) 

Haplorchis tachoohui (sic.) Nishigori, Abdel-Azim, 
1938 (dog, Egypt) 

Haplorchis rayii Saksena, 1954 from Milvus migrans from 
Mukteswar. Haplorchis taichui (Nishigori) Pearson, 1964 
(from a cat, from a kite from Egypt and 28 whole mounts 
from a cat from the type locality, Taiwan. 

Bhalerao (1938) obtained specimens from cats in Calcutta 
and Mukteswar. He writes that ‘‘Coincidently on both the 
occasions the flukes were mixed with Echinochasmus per- 
foliatus^^ 

Pearson described it from specimens, 10 whole mounts 
and 4 sectioned serially from a kite from Egypt, and 28 whole 
mounts from a cat from Taiwan. 

Measurements given by Bhalerao are as follows : 


Calcutta specimens 


Mukteswar specimens 


Length 0.086-1.3 

Breadth 0.32-0.42 

Spines on gonotyl 14-16 arranged 

in a fan-shaped manner, measuring 

0.075-0.40 X 0.012-0.026 

Eggs 0.019-0.0276 x 0.012-0.026. 


0.62-0.67 

0.2-0.27 

14-16 arranged in a fan¬ 
shaped manner, measuring 
0.006-0.033 

0.024-0.028 X 0.013-0.014. 


Description according to Pearson (1964) 


(Fig. 125) 

Caeca thick walled, usually inflated; extend to between 
mid-level of testis and just behind posterior border of testis, 
most commonly to level of posterior border of testis; t37pically 
with right caecum slightly longer than left (based on Taiwan 
specimens). Vitelline follicles large, primarily dorsal; extend 
on dorsal face from between anterior and posterior borders 
of ovary beyond testis almost to posterior end, form roughly 
triangular, with apex over ovary, extend to lateral margins 
of body over testis and into lateral and ventrolateral fields 
behind testis; occasionally in front of single rosette, with 
centre dorsal to testis. Uterus apparently with three primary 
loops; uterine eggs (20), 27(24-28)^ X 13(12-15)/a (based on 
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Fig. 125. Ventral aspect of ventral sucker of Uaplocchis laichui 
(Nishigori). 

Taiwan spedimens). Ventrogonital sac median, postbifurcal; 
wall muscular, lined by a thick, spineless cuticle; comprises 
large ventral chamber, and small dorsal pocket, with ventral 
chamber almost filled by apex of acetabulum; mouth of ventro- 
genital sac median; genital pore enters ventral chamber 
dorsally on left. Acetabulum highly modified with long axis 
so inclined that apex is directed anteroventrally toward the 
left side, comprises two parts, not separated by a constric¬ 
tion, a solid basal part embedded in the body and a solidly 
muscular apical part (=r modified rim of sucker) projecting 
into ventrogenital sac. Basal part subsphcrical, with distinct 
external muscular capsule enclosing parenchymatous medulla 
with few scattered nuclei and traversed radially by well 
separated muscle fibres nmning from apex to base. Apical 
part anucleate; with cavity greatly reduced to a semi-lunar 
pocket between relatively unmodified ventral lip and greatly 
enlarged dorsal lip, with notch on medial (left) side between 
dorsal and ventral lips opposite (and ventral to) genital pore; 
ventral lip with fusiform group about 25/4 wide of anteriorly 
directed spines on external face; spines hollow, shaped-lilvo 
canoes, with thick bottom and thin sides, arranged bottom 
outwards on ventral face embedded for most of length in 
cuticle, with free end presumably flexible tips which can bo 
recurved over edge of lip into cavity of sucker; fusiform group 
of anteriorly directed spines with 12-16 spines of maximiun 
length 25-30/4 (for eight specimens); on medial (left) side 
anteriorly directed hollow spines replaced by patch of small, 
solid, outwardly directed spines the longest of which may 
reach 4/4 in length, borne on a slight prominence, with a 
few spines on iimer edge of ventral lip; dorsal lip unarmed, 
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enlarged, swollen, hemispherical, typically subdivided by an 
internal longitudinal groove into a large lateral and a small 
medial lobe, at margin of medial notch. Gland cells are not 
seen in acetabulum. Dorsal pocket with thickened muscular 
wall lined by unarmed cuticle; opens into ventral chamber 
dorsal to dorsal lip of acetabulum by transverse, elongate- 
oval opening. Gonotyl absent. Short genital sinus opens 
into ventrogenital sac dorso-medially, opposite notch between 
ventral lip and medial lobe of dorsal lip of acetabulum. Parts 
so arranged that sperms from genital sinus pass tlirough 
notch into cavity of acetabulum and from thence along internal 
groove in the dorsal lip to the ventrogenital sac. 

Host. —Kite, Milvus migrans (Boddaert); domestic cat. 

Location. —Small intestine. 

Locality. —^Faiyum Province, Egypt; Taiwan; India, 

Calcutta, Mukteswar, U.P. 

Haplorchis rayii Saksena, 1954 from intestine of Milvus 
milvus migrans from Mukteswar according to Pearson (1964) 
at the end of his addendum is a synonym of Haplorchis taichui 
(Nishigori), Pearson (1964) at tlae end of his addendum page 
676 writes, ''This species, based on 10 specimens from a kite, 
Milvus migrans (Boddaert), taken in Mul^teswar, India, is 
clearly a synonym of Haplorchis taichui although I have not 
examined the specimens, as the 'gonotyl’ (ventral sucker) is 
described as having 15 keel-shaped spines 6-13/4 long, in a 
semicircular crown.” 

197 Haplorchis yokogawai (Katsuta, 1932) 

(Fig. 126) 

Syn. Monorchotrema yokogawai Katsuta, 1932 

Haplorchi pumilio Gohar (1934 (not Looss, 1899) 
Monorchotrema taihokwii Nishigori, 1924 
Haplorchis yokogawa (Katsuta), Chen, 1936 
Haplorchis vagahund Baugh, 1963 (from the common tree 
pie, Dendroc tta vagabunda (Latham), type specimen 
and four other specimens examined by Pearson (1964) 
as mentioned in his addendum on page 676). 

Description by Pearson (1964). 

Specific diagnosis. —Body specially forebody relatively wide; 
296(226-338)/4 long, 231(195-276)/4 wide; organs in hindbody 
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Fig. 126. Left ; Haplorchu yokogawai (Katsuta) Chen, 1936 
Right : Reconstruction from sagittal section of ventro- 
genital complex of Haplorchis yokogawai (Katsuta). 


crowded together with ovary flattened agauist testis aiitero- 
laterally on right side and contiguous with base of acetabulum. 
Oral sucker 42(28-47 )/4 long and 49(40-54)/^ wide; pre- 
pharynx present, but not measurable; phaiyux 31(25-35)/« 
21(17-24)/4 wide; oesophagus 32(21-61)/4 long; caeca extend 
to between middle and posterior border of testis. 

Ovary triangular slightly to right side, 48(41-66)/4 long, 
63(47-66)/4 wide; seminal receptacle subspherical, latero- 
dorsal to testis on right side, 59 (37-94)/^ long and 52 (28-76)/^ 
wide; eggs 20 uterine, 29 (28-30)/^ long and 15 (13-17)/^ uidi‘. 
Uterus with three primary loops first arises from ootype and 
loops backwards anterior to testis on left side; second loop 
descends directly on right side, coils loosely behind testis, 
ascends ventrally, turns antero-medially and nuis ventrally 
to ovary and seminal vesicle, crosses midlinc and runs ventral 
to distal part of seminal vesicle, then iims dorsad, turns 
medially towards ventrogcnital, and terminates in a short 
metraterm that unites with ejaculatory duct to form short, 
vestigial genital atrium. Vitelline folicles large, more or 
less uniformly distributed dorsally from anterior boarder of 
ovary to half way between posterior border of testis and 
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posterior end, with a few follicles ventrally, posterior to 
testis. Testis 108 (89-131)/^ long and 117 (94-140)/^ wide; 
seminal vesicle bipartite, proximal part a little smaller. 
Ventrogenital sac mouth 125 (109'-146}/6 from anterior end; 
area immediately about mouth spineless, lined by thick 
unarmed cuticle; with opening of hermaphroditic duct (genital 
pore) dorsally on medial (left) side; almost filled by free, 
apical portion of acetabulum; divided into a large ventral 
chamber containing apical portion of acetabulum and a 
smaller, dorsal chamber lateral to opening of the genital pore 
and guarded by dorsal lobe of the apex of acetabulum. 
Acetabulum highly modified, with long axis so inclined that 
mouth of sucker opens antero-ventrally; of two parts, base 
and apex, rarely separated by a slight constriction. Base 
sunk in mesenchyme; subglobular; with thick muscular 
capsule surrounding numerous nuclei in a nonmuscular 
(parenchymatous) matrix 19 (17-22)/^ long and 22 (16-26)/6 
wide. Apex (modified rim of acetabulum) projects into 
ventral part of ventrogenital sac; solidly muscular, with 
fibres arranged radially at base, anucleate; with eversible 
cavity reduced to a pocket between and medial lobes and 
narrow slit between ventral lobe and dorsal and latero-dorsal 
lobes, rim produced into four lobes. Lobes comprise a large, 
semispherical ventral lobe 22 (20-25)/^ long and 21 (16-25)/4 
wide, with swollen tip and slightly constricted base, with 
shallow cavity (depression) on medial side of internal (dorsal) 
face, and apparently containing duct of at least one gland ceU 
a finger-like medial lobe; and two blunt, poorly differentiated 
lobes, one median dorsal and one latero-dorsal. Median 
dorsal lobe bipartite; comprises main part with internal 
spines and an outwardly (dorsally) directed stout, conical, 
broad based, aspinose part, which projects toward or into the 
dorsal pocket of ventrogenital sac; with large notch between 
medial and dorsal lobes. Ventral lobe with characteristic 
cuticular plate latero-ventrally in form of horse shoe or of 
top separated plates with smooth or toothed margins and 
of variable cuticularization (fig. 7); with minute (Ip) spines 
over most of the internal face most numerous proximally, 
specially medially opposite medial lobe and as a narrow 
band of smaller spines proximally on external (ventral) face. 
Medial lobe with minute spines on inner side; continuous 
with those on ventral lobe, and with a small group of larger 
spines on tip. Dorsal and dorso-lateral lobes with minute 
spines on tip, margin next to ventral lobe and a part of the 
internal faces; continuous with spines on ventral lobe. Gonotyl 
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absent. Genital sinus short, thick walled, muscular; arises 
on right of base of acetabulum and crosses the latter dorsally 
to open on left side of ventrogenital sac dorsal to medial lobe 
of acetabulum. The characteristic cuticular plates on ventral 
lobe of acetabulum do not lie flat on the surface, but project 
ventrally at right angles to the surface as a pair of tooth-like 
structures. 

Host. —^Domestic cat, water rat, Hydromys chrysogaster 
Greofir.; whistling eagle, Halluatur sphenurus (VieiUot) in 
Australia. The common tree pie, Dendrocitta vagabunda 
(Latham) from U.P., North India. Crow phaesant, Centropvs 
sinensis from Lucknow and Mathura, U.P., North India. 

Location. —Small intestine; caeca of birds. 

Baugh (1963) described in Z. parasitnJc. 22: 303-315 
Haplorchisvagabundi. Pearson (1964) on examination of 
the type specimen and four others sent to him by Baugh 
writes ‘‘The material was aparently dead when collected 
and has been flattened and distorted in mounting. All the 
specimens clearly belong to H. yoTcogawai as in all it can be 
seen that the ventral suker is bipartite, and that the large 
ventral lobe on the apex has a collar of spines widest internally 
(dorsally) and the highly characteristic though variable 
cuticular plate. In some of the specimens though not in the 
type, the other apical lobes can be made out. The ‘gonotyP 
(Fig. 2) as circular (or spherical) by Baugh, and described 
as having a peripheral row of radially arranged rodlets is, 
it seems an optical section of the ventral lobe. The lateral 
to anterolateral position of the ovary as seen in these 6 
specimens, is not as Baugh considered characteristic of his 
specimens, but is found in H. yokogawai as redescribed above. 
From this it follows that Haplorchia vagahundi Baugh, 1963 
is a synonym of Haphrchis yolcogawai (Katsuta).'* 

Gbnus 92. Haplorchoides Chen, 1949 

Syn. PaeudoJiaplorchis Dsyal, 1949 

Pseitdohajplorchis Yamaguti, 1964 

Haplorchiinae : Body small, spindle-shaped, elliptical, ovoid 
or spherical, spinulate with more or less attenuated mobile 
forebody. Oral sucker subterminal. Prepharynx very long; 
phar 3 mx small; oesophagus usually short sometimes moderatel}’’ 
long; caeca extending to testis or a little behind, terminating 
short of posterior extremity. Acetabulum reduced, enclosed 
in ventrogenital sac, wrongly called by several authors as 
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gonotyl. Testis single, postequatorial, intercaecal, usually 
spherical. Vesicula seminalis bilobed. Genital pore to one 
side of median line immediately behind intestinal bifurcation, 
at or just outside caecum. It communicates with ventro- 
genital sinus, containing embedded armed acetabulum 
carrying a circlet of weakly chitinised fret saw-shaped rodlets 
in a single row, 36^0 or 42-48 in number. Ovary pretesti- 
cular, median or to one side, rounded with smooth margin. 
Receptaculum seminis large, nearly rounded, lateroposterior 
to ovary. Uterus of descending and ascending coils occupies 
all available space between ovary and posterior extremity. 
Preovarian uterine coils continue into metraterm which 
terminally opens along with ejaculatory duct into posterior 
border of ventrogenital sinus. Vitellaria of large oval or 
elongated follicles postovarian mostly lateral from near shell 
gland to a little distance behind caeca or in front of posterior 
extremity, a few follicles in pre- and post-testicular areas 
passing almost to meet mesially. Excretory vesicle sac- 
shaped, receives behind anterior margin two common collect¬ 
ing ducts. Parasitic in intestine of fresh water fishes. 

Type species : H. cahirmus (Looss, 1896) Chen, 1949 

Rai and Pande (1966) from their study of species of Haplor- 
choides Gherif 1949 from the siluroid fishes in Indian region 
hold that only two species are valid. Following Pearson 
(1964) who dealt with the species of Haplorchis Looss, 1899 
from birds and mammals according^ to the concept of the 
ventrogenital complex they show that the ventrogenital 
sinus contains the armed acetabulum carrying a circlet of 
weakly chitinised fret saw-shaped rodlets, ‘‘42-48’’ in number 
in H, attenwitum (Srivastaya, 1935). The characters stressed 
by the authors of the various species show an extreme degree 
of variability. 

Key to Indian species of Haplorchoides 

Body elongated or spindle-shaped with 
somewhat attenuated anterior region; 
ventrogenital sinus enclosed acetabulum 
armed with a single circle of weakly 

chitinised fret saw-shaped 40-48 rodlets H, attenuatum (Srivastava, 

1936) Yamaguti, 1968 

Body ovoid, elliptical or spherical; ventro¬ 
genital sinus enclosed acetabulum armed 
with a circle of weakly chitinised fret 

saw-shaped 36-40 rodlets. H. pisdcola (Srivastava, 

1936} Yamaguti, 1968 
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198. Haplorchoides attenuatum (Srivastava, 1935) 

Yamagixti, 1968 

(Fig. 127) 

Syn. H. siluudii (Srivastava, 1935) Yamaguti, 1058 
H. taakree (Dayal, 1935) Yamaguti, 1958 
Monorchotrema taakree Dayal^ 1935 
H. seenghali Gupta, 1955 

Specific diagnosis ,—Body elongated or spindle-shaped, 
spined, 0.80-1.16 long, 0.2-0.4 in maximum breadth in testi¬ 
cular region. Oral sucker subterminal, 0.038-0.064 in dia¬ 
meter. Prepharynx 0.17-0.26 long; pharynx at about the 
middle of prebifiircal region, 0.04^.06x0.3-0.04; total 
length of prephaiynx and oesophagus varies much in younger 
specimens and tlxose fixed with forebody fully extended; 
oesophagus about \ of the length of prepharynx; caeca 
extend behind middle of body, terminating a little behind 
testis. Genital pore immediately behind intestinal bifurca¬ 
tion somewhat laterally displaced vontrally to the caecum, 
overlapping it or just outside it. It communicates with 
ventrogenital sinus containing the embedded acetabulum 
carrying a circlet of 40-48 fret saw-shaped weakly chitinised 
rodlets in a single row. Testis single in posterior hiilf of 
body, intercaecal, nearly spherical with smooth margin, 
0.26-0.36x0.21-0.3. Seminal vesicle, bilobed oblique and 
anterolateral to ovary; anterior and posterior lobes, 0.06-0.16 
X 0.061-0.16 and 0.032-0.15x0.03-0.09 respectively; the size 
of lobes depending on the amount of spenn mass. Seminal 
vesicle opens through small ejaculatory duct jointly with 
metraterm into ventrogenital complex. Ovary pretest!cular, 
roimded with smooth margin, median between intestinal 
bifurcation and anterior margin of testis, 0.1-0.16 in diameter. 
Receptaculum seminis nearly rounded, 0.1-0.16x0.1-0.16, 
lateroposterior to ovary. Shell gland mass between the 
latter and ovary. Uterus in descending and ascending coils 
occupies the available space between shell gland mass and 
posterior extremity. Preovarian uterine coils end into a 
metraterm, which along with ejaculatory duct opens into 
posterior border of genital sinus. Vitelline follicles post- 
ovarian from shell gland mass to a little distance in fi*ont of 
posterior extremity, a few follicles in pro- and post-testicular 
regions passing inwards to meet mesially. Eggs fully 
embryonated, 0.024-0.03x0,016-0,016. 
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Fig. 127. Top : Ventro-genital complex of Haplorchoidesattenuatum 
(Srivastava, 1936) with 42 rodlets. 

Bottom : HaplorcJioides aWenwa^wm (Srivastava, 1935) Yama- 
guti, 1968. 





fiETBBOPHYIDAS) 


391 


Host,—Macrones seenghala, Silundia gangeticay WaUcujo 
atlu. 

Location, —^Intestine. 

Locality, —^Allahabad, Lucknow, Gorakhpur, U.P. 

199. Haplorchoides piscicola (Sri vast a va, 1935) 

Yamaguti, 1958 

(Fig. 128) 

Syn. H. gaivgeticua (Srivastava, 1936) Yamaguti, 1958 
H, macrones (Dayal, 1949) Yamaguti, 1958 
Pseadohaplorchis macrones Dayal, 1949 
H, parii (Chatterji, 1956) 

Haplorchis parti Chatterji, 1956 
H, gomtiensis Gupta» 1955 
H. hrahamputraensis Gupta, 1955 

Specific diagnosis, —Body ovoid, elliptical or spherical, 
spined, 0.8-2.3 in length, 0.30-0.68 in maximum breadth 
near middle of body. Oral sucker subtermiiial, 0.06-0.1 in 
diameter. Prepharynx 0.16-0.22 long; pharynx 0.04-0.06 x 
0.03-0.04; oesophagus of 0.06-0.07 length showing variations 
from fixation; caeca extend up to testis. Genital pore in 
region of intestinal bifurcation, median or lateral behind the 
biforcation or in level with it. Acetabulum embedded inside^ 
ventro-genital sinus carrying a circlet of weakly chitinised 
36-40 fret saw-shaped rodlets. Testis median, nearly 
spherical, 0.1-0.2x0.1-0.19. Vesicula seminalis characteris¬ 
tically bilobed; anterior lobe 0.06-0.09; posterior lobe 0.02- 
0.03x0.016-0.02. Ejaculatory duct opens jointly ivith 
metraterm inside ventrogenital sinus. Ovary pretesticular, 
rounded, median, 0.08-0.15x0.07-0.14. Shell gland mass 
between ovary and receptaculum seminis, 0.08-0.1 X 0.07-0.09, 
significantly reduced or even absent in some spccimeiLs. 
Uterus in its descending and ascending coils occupies the 
available space between shell gland and posterior end of body; 
in some specimens some area in posterior body region appears 
free from eggs. Ascending uterine limb passes into metra¬ 
term. Vitelline follicles lateral to gonads, extending from 
shell gland area to a little distance behind caeca; a few follicles 
in posttesticular space pass inwards. Eggs 0.02-0.04 X 
0.012-0.017, embryonated. 

Host,—Eutropichthys vacha, Pseudeutropius ethrenoidesy 
Macrones seengheday Rita ritay Wallago aUUy M, vitUUus and C, 
garua. 
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(A-E) Havlorchoides piscicola (Srivastava, 1936) 
1958. ^ 


Yamaguti, 


Location, —^Intestine. 

iocaZ^^y.^AIlahabad, Lucknow, Gorakhpur, 
Brahmaputra at Gauhati (Assam). 


U.P.; River 


0-2 twin 
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XXXI. Family CRYPTOGONIMIDAE Ciurea, 1933 

Opisthorchioidea: Body small, oval to elongate. Eyo 
spots present or absent. Oral sucker terminal or sub terminal. 
Pharynx present. Oesophagus short. Caeca usually long, 
sometimes short. Acetabulum usually small, located in 
parenchyma or enclosed in genital atrium, occasionally 
reduced or absent. Testes usually two, sometimes single or 
numerous, intercaecal or extraceacal, postequatorial. Vesicula 
seminalis well deveoped. Gonotyls sometimes present. 
Genital pore preacetabular. Ovary pretesticular, occasionally 
intertesticular. Receptaculum seminis present. Vitellaria 
follicular, grouped in bunches, occasionally compact, motstly 
lateral, postequatorial, occasionally in forcbody. Uterus 
extending into posttesticular region of body. Eggs with or 
without polar filament. Excretory vesicle V-shaped or 
Y-shaped, arms spacious and very long, reaching near phar 3 mx. 
Parasitic in intestine of marine and fresh water fishes, excep¬ 
tionally reptiles. 


Type genus : Cryptogonimus Osborn, 1903 


Key to Indian subfamilies of Cryptogonimidae 

1. Testes divided into follicles in two 

groups, occupying most of post¬ 
testicular half of body or into numer¬ 
ous follicles massed together in post¬ 
erior half of body. ... Polyorchitkematin ae , 

Srivastava, 1939 

Testes single or double, r€u:ely divided 
into a longitudinal series of lobes. 2 

2. Acetabulum present; testes diagonal 

or symmeirical rarely divided into a 

longitudinal series of lobes. ... Cbyptoqoniminae Ward. 

1917 


LIV Subfamily GRYPTOOONIMINAE Ward, 1917 

Gryptogonimi : doe. Caeca short or long. Acetabulum 
medium, simple or bipartite. Testes diagonal or symme¬ 
trical, sometimes divideci into a longitudpial series of loblles 
Ovary compact or multilobate. Vitellaria largely in aceta-. 
bulo-ovarian zone. 
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Genus 93. Mehracola Srivastava, 1939 
Syn. MehraUla Srivastava, 1939 

Cr 3 rptogoniminac : Body muscular, elongate, spinulate. Oral 
sucker subterminal, larger than acetabulum. Acetabulum 
small in genito-acetabular depression at about junction of 
anterior and middle thirds of boby. Prepharynx and pharynx 
well developed; oesophagus short; caeca simple, broad, 
reaching near oosterior extremity. Testes two, lobed, reni- 
form, almost symmetrical, overlapping caeca. Vesicula 
seminalis long, constricted and twisted; oars prostatica ill 
defined; ductus ejaculatorius well developed. Genital pore 
lust preacetabular in gonito-acetabular depression. Ovary 
pretesticular, median, multilobulate. Receptaculum seminis 
and Laurel’s canal present. Vitellaria lateral from behind 
intesuinal bifurcation to testes. Uterus large, transversely 
coiled from behind acetabulum to posterior end, a little in 
front of caecal ends, filling most of intertesticular and post- 
testicular region. Eggs small, roughly triangular with a 
polar filament. Excretory vesicle Y-shaped. Parasitic in 
intestine of marine fishes. 

T^e-species: M* ovocaudatum Srivastava, 1939 

200. Mehracola ovocaudatum Srivastava, 1939 

(Eig. 129) 

Specific diagnosis ,—^Body elongate, muscular, spined with 
broadly round anterior and somewhat truncate posterior 
extremity, 4-9.4 long, 1.36 in breadth in acetabular region. 
Oral sucker 0.3 in diameter. Ratio in size of suckers 3: 2. 
Prepharynx long, 0.18x0.16; pharynx 0*22x0.28; oesophagus 
0.08 longi caeca terminate a little in front of hinder end. 
Testes reniform with trilobed outer and entire inner regular 
margin, almost symmetrical in front of posterior third of 
body, overlapping caeca; right testis 0.7 X 0.3, slightly larger; 
left 0.58x0.36. Vesicula seminalis long with three or four 
constrictions and twisted to light side of acetabulum, extend¬ 
ing from a little behind acetabulum to about one third distance 
between acetabulum and intestinal bifurcation; pars prostatica 
ill defined; ductus ejaculatorius wide; hermaphroditic duct 
small. Genital pore median preacetabular lijdng in a small 
depression of ventral bodywafl along with acetabulum. Ovary 
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Fig. 129. Ventral view of Mehracola Ovocaudatum Srivastava, 1939 

0.5x0.58, multilobate, consisting of a laige number of pear- 
shaped follicles, median, a little anterior to testes. Becepta- 
culum seminis spherical, 0.22 in diameter, a little in front 
of ovary. Laurer’s canal arises from duct of receptaculum 
seminis. Vitellaria of irregular follicles from a little behind 
intestinal bifurcation to anterior margin of testes. Uterus 
transversely coiled from genito-acetabular drepression to a 
Jittjo in front of caecal ends, extending laterally to bodywell 
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behind testes. Eggs rough y trianguar, opercuate, 0.016- 
0.023x0.0076-0.01, with ong poar fiament at opercuate 
end. Excretory vesic e Y-shaped. 

Host—Stromateus cinereus B och. 

Location. —^Inte&tine. 

Locality. —^ICanachi, Arabian Sea. 

LV Subfamily POLYOBGHITREMATINAE Srivastava, 

1939 

Cryptogoni: Bodymidae p ump, muscular, smooth. Caeca 
long. Acetabulum feebly muscular, small or large, enclosed 
in genital atrium. Testes divided into two lateral groups 
occupying most of posterior half of body. Vitellaria lateral, 
consisting of follicies arranged in bunohes from postrior 
extremity to near acetabular or beyond it. 

Type genus: Polyorchitrema Srivastava, 1939 

Genus 94. Polyorcliitrema Srivastava, 1939 

Cryptogonimidae, Polyorchitrematinae : Body medium sized, 
smooth, pyriform or subspherical. Oral sucker subterminal. 
Pharynx large; oesophagus very small or absent; caeca wide, 
straight, terminating near hinder end. Accjabulum feebly 
muscular, enclosed in genital atrium, in first third of body. 
Genital pore uriangu ar, postbifurcal. Testes numerous, 
35-50 massed together, mostly intercaecai in posterior thud 
of bodypartly over lapping caeca laterally. Vesicula seminalis 

tubular^ sinuous; pars prostatica and ductus ejaculatorius we 
deveoped. Ductus hermapbrod’ticus shorr, opening into 
genita atrium just in front of acetabulum. Genital atrium 
containing acetabulum and chilinous triangu ar gonoty 
Ovary median, immediately pretstticular, postequatorial, 
entire, triangular or oval, rarely slightly lobed. Receptaculum 
seminis large or small. Laurerls canal present. Vitellaria 
lateral, composed of grape- ike bunches of foUicies from little 
behind acetabuum to hinder end. Uterus coied, mainy 
postacetabu ar, over apping caeca atera y‘ extending to sides 
of testicu ar zone. Eggs sma . Excretory vesic e Y-shaped 
with cornua extending to eve of pharynx. Parasitic in 
intestine of fresh water fishes. 

Type species: P. piscicola Srivastava, 1939 
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201. Polyorchitrema piscicola Srlvastava, 1939 

(Fig. 130) 

Specific diagnosis, —^Body 4.5-7.8 in length, 2.0-2.8 in 
maximum breadth across basal parv of acetabulum, inspined, 
highly muscular; prominent glands present in preacctabular 
region. Oral sucker 0.48-0.62 x 0.48-0.66. Acetabulum 0.84- 
1.18indiameter, feebly muscular, imbedded in ventral surface 
of large ventro-genital sinus, just behind first quarter of body 
length; acetabulum and triangular chitinous gonotyl highly 
.mobile. Ventro-genital sinus opens through small itrian^ar 
opening with gonotyl projected out sometimes. Well deve¬ 
loped retractor muscules present in connection with gonotyl 
and acetabulum. Prepharynx very small; pharynx 0.36-0.48 
XO.42-0’54; oesophagus absent; broad caeca terminate in 
front of hinder end. Excretory pore terminal; excretory 
vesicle Y-shaped with cornua reaching pharynx. Testes 
numerous, 36-^0, small spherical or o-val, mostly intercaecal, 
overlapping one another and caeca in front of caecal ends. 
Vesicula seminalis sinuous, 0.07-0.95 long with a few cons¬ 
trictions, extending posteriorly to a short distance behind 
first half of body. Pars prostatica small, 0.42-0.7 long, 
surrounded by poorly developed prostate cells. Ejaculatory 
duct of about same length as pars prostatica joins terminal 
part of feebly muscular metraterm. Ovary median, just 
pretesticular, 0.43-0.54x0.3-0.4, roughly triangular or oval, 
roughly slightly lobed and triangular in shape. Reccptaculuni 
seminis obliquely behind ovarj^- on left side, 0.44-0.68 X 
0.34-0*5 Vitellaria composed of 7-9 grape-like bunches, 
extending from a little behind pharynx to hinder end. Uterus 
coiled, intercaecal between testis mass and level of anterior 
end of vitellaria, overlapping caeca laterally; metraterm 
narrow, feebly muscular to right side of pars prostatica; small 
ductus hermaphroditicus opens into ventro-genital sinus just 
in front of acetabulum. Eggs 0.03-0.038x0.013-0.016. 

Host,—EutropicMhys mcha Day. 

Location, —Intestine. 

Locality, —^Allahabad, River Ganges and Jumuna. 

202. Polyorchitrema eutropietbis Chatterji, 1956 

Specific diagnosis, —Body cylindrical twice as long as broad, 
2.47-3.9 long, 1.02-1.2 in maximum breadth in region between 
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Fig. 130. Polyorchitrema piscicola Srivastava, 1939. 

ovary and acetabulum, unspined. Oral sucker terminal, 
0.27-0.36x0.31-0.37. Acetabulum 0.49-0.61x0.58-0.61. 
Small gonotyl pressed against right side of acetabulum with 
a few minute spines but not clearly seen in mounted specimen. 
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Prepharynx 0.135 long, 0.285 broad; pharynx 0.24-0.31 
0.27-0.31; oesophagus very small; caeca extend to a little 
front of hinder end. Testes follicles at posterior end, about 
35 overlapping one another and a few overlapping caeca. 
Vesicula seminalis tubular, preovarian. Ovary trilobed, 
slightly dextrat* 0.19-0.38x0.31. Rcceptaculuni senunis 
small, just behind ovaxy. Eggs spindle-sbaj)ed, non-oper- 
culate, 0.026-0.033x0.007-0.0132. Vitellaria of small follicles 
in grape-like bunches from about middle of body to hinder end. 

Host,—Eiiiropichthys vacha Day. 

Location ,—Small intestine. 

Locality, —Allahabad, River Ganges, U.P. 

Key to species of Polyorebifrema 

Prephjar 3 riix very small; receptaculam 
seminis large; gonotyl well developed, 

triangular. , . . , P, piscicola Sriv’^astava, 

1939 

Prepharynx w'ell developed; receptaculum 
seminis very small; gonotyl small, with 

a few spines. P, cutropicthis Chektiorli, 

1956 
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Names in italics are synonyms 


Acanthocha&rmiSf 370 
Acanthostomum, 370, 373 

— burminis, 371, 372, 373 

— indicum, 370, 373 

— spiniceps, 370 
Acanthostomidae, 11, 344, 369 
Acanthostominae, 370 
Allechinoatomum, 125, 133 

— orocodillit 133 
Amphistomum collinsi, 233 
Amphistomum hominiSf 229 
Amphiatomwm wataoni, 235 
Amphimerus, 345, 346 
Antorchiinae, 304, 312 
Antorchis;, 312 
Apopharynginae, 164 
Artj^echlnostomum, 3, 9, 79, 79 

— indicum, 80, 81 

— malayanunit 80 

— paradoxyuri, 80 

— sofrartyfex, 80 
Ascocotyle, 377 

— coleostoma, 377 

— (Ascocotyle), 377, 379 

— (Phagicola), 377, 379 

— intermedius, 377, 378 
Ascocotylinae, 374, 376 
Atrophecaecum, 370 

— burminiay 371 

— hinduatanen-aia, 371 

— indicum, 371 
Azygiatoidea 52, 53 


Balfouria, 107, 108 
Bariaomuniy 282 
Brachycladiidaey 175 
Brijicola, 138 

— caballeroiy 139 
Buckleytrema, 3, 319, 321 

— indica, 321, 322 


Calicophoron, 195, 200 

— calicophorum, 200 

— cauliorchis, 200, 201 

— crassum, 200, 201, 202 

— ijami, 203 
papillosum, 200, 202 


Campula oblongay 303 
Carmyerius, 220, 224 

— gregarius, 226 

— spatiosus, 225 

— wenyoni, 226 
Oatatropis, 264, 270 

— indicus, 270, 271 

— orientalis, 270 

— verrucosa, 270 
Cathaemasia, 171, 172 

— hians, 172 

— indicus, 172,173, 174 

— mehrai, 172,175, 176 

— orientalis, 172, 173 
Cathaemasiidae, 56, 171 
Cathaemasiineie, 171 
Cetiosaccinae, 279 
Ceylonocotyle, 196, 208, 209 

— daweaiy 209 

— dicrocoelium, 209, 211 

— nAsmarki, 212 

— orthocoelium, 209, 211 

— scoliocoelium, 209, 210 

— streptocoelium, 209, 211 
Charaxicephalinae, 279, 289 
Charaxicephalus, 289, 290 

— loossi, 290, 291 

— robustus, 290 
Chaunocephalinae, 67, 106 
Chaunocephalus, 66, 106, 108, 109 

— elongatus, 109, 115, 117 

— ferox, 109 

— kirati, 109,116, 116 

— leucocephalus, 109, 110, 111 

— odhneri, 109, 118, 114 

— aimiliferoxy 109 

— travassosi, 109, 110, 112 
Chiorchia burtiy 248 
GhoanophorinaCy 279 
Cladocoeliuniy 177 

— elephantUy 179 

— gigarUeumy 178 

— hepaticuniy 177 
Cladorchiinae, 193, 236 
Gladorchia walaoniy 236 
Cleptodisciinoe, 194, 267 
Cleptodiscus, 257 

— poonensis, 268 

— reticulatus, 267 
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Cloacitrema, 156 
Cloacitrematinae, 157 
ClonorchiSf 345 

— sinensis, 350 
Corpopyrum kossacki, 334 
Cotylophoron, 11, 195, 203 

— cotylophorum, 203, 204, 205, 206 

— elongatum, 204, 208 

— indicum, 204, 205 

— madrasensis, 205 

— orientalis, 204, 206 

— ovatum, 204, 206, 207 

— skriabini, 204 
Crassotrematinae, 189 
Cryptogonimidae, 11, 13, 344, 393 
Cryptogoniminae, 393 
Cryptogonimus, 393 
Cyclocoelata, 3, 54, 323 
Cyclocoelida^, 324 
Cyclocoelina^, 324, 325, 326 
Cyclocoeloidea, 323 
Cyclocoelum, 4, 324, 325, 326 

— allahabadi, 327 

— bivesiculatum, 335, 337 

— capellum, 327, 330 

— cuneatum, 327 

— dumetellae, 335 

— erythropis, 317 

— exile, 327 

—• indicum, 327 

— leidyi, 327 

— lobatum, 327 

— macrorchis, 327 
—• mackii, 327 

— mehrii, 327 

— mutdbile, 327 

— nebularium, 334 

— obliquum, 327 

— orientate, 327, 328 
-var. eurhinus, 327 

— problematicum, 327 

— sharadi, 335, 337 
-sp, 330 

— straightum, 328 

— titiri, 332 

— toratsogami, 327 

— turusigi, 328 

Cyclocoelum (Cyclocoelum), 325 

-mutabile, 326, 327 

—• — obscurum, 327, 328, 330, 332 

-odeningi, 330, 331 

-ovipunctatum, 328, 329 

— (Haematotrephus), 325, 331 
-kossacki, 334 

-vanelli, 331, 333 

— (Hyptiasmus) elongatum, 335, 

336 


— (Pseudhyptiasmus) sinhaladvipa, 

335, 337 

— (^) dollfusi, 335 

— (Uvitellina) dollfusi, 332 
Cyclorchis, 345, 363 

— amphileucus, 363 

— campula, 363, 364 
Cymbiforma, 276 

— indica, 277 

Dadytrema, 250 
Dadaytrematinae, 194, 249, 250 
Desmogoniinae, 289 
Diaschistorchinae, 289 
Diaschistorchis, 289, 292 

— gastricus, 292, 293 

— pandus, 292 
Diplodiscus, 244 

— amphichrus, 244, 245 

— var. magnus, 244 

— mehrai, 244, 245, 246 

— subclavatus, 244 
Diplodiscinae, 193, 243 
Discogasteroides, 307 

— caranxi, 307, 309 

— indicus, 307, 308 
Discoga^teroidinae, 305 
Dissurus, 125,139 

— farrukhabadi, 141 
Distoma, 177 

— campula, 363 

— cucumarinum, 338 

— echinatum, 60 

— giganteum, 178 

— hepaticum, 177 

— sinense, 350 

— sinensis, 350 
Distomum, 181 

— buski, 181 

— conjunctum, 348 

— crassum, 181 

— hepaticum, 177 

— pachysoma, 185 

— rathouisi, 181 

— spaihulatum, 350 

Echinochasmus, 125,133,137, 138 

— antigonus, 126 

— bugulai, 126,127, 128 

— bursicola, 134 

— canal, 136 

— caninum, 136 

— crocodili, 133 

— coaxatus, 126 

— corvus, 136 
— famelicum, 132 

— famelicus, 126,132 
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— megavitellus, 126,130 

— narayani, 126,130, 131 

— perfoliatus, 126,131, 382 

— var. japonicua, 131 

— var. ahieldaiy 131 

— reniovarus, 136 
ruficapensis, 126,128, 129 
Echinochasminae, 58,124 
Echinoparyphium, 59, 64, 65, 71 

— bagulai, 70 

— clerci, 66 

— doUfusi, 66, 67 

— gizzardai, 66, 67 

— indicum, 66, 69 

— longicirrust 66 

— recurvatuni, 65, 66 

— sphndens, 60' 

Echinostoma, 58, 59 

— armigerum^ 60 

— bhattacharyai, 62 

— chasma, 64, 65 

— coalitum^ 60 

— creedt 62 

—famelicunif 132 

— govindum, 60, 62, 63 

— longicirrust 66 

— microapinay 36 

— minimura, 60 

— novunit 60 

— revolutum, 59, 60 

— thaparif 118 
Echinostomata, 1, 3, 55 
Echinostomatidae, 3, 56, 57, 151 
EchinoatominaCj 58 
Echinostomatinae, 58, 59 
Echinostomatoidea, 55 
Echinostephilla, 156 
Echinostephillinae, 157 
Echinoatomumt 134 

— buraicolttf 134 

— govindum, 60, 62 
Episthmium, 125, 134, 137, 138, 139 

— africanum, 134 

— bursicola, 134, 135 

— chauhanit 134 

— corvus, 134,136, 137 

— reniovamSf 136 
Epiathochaamitaj 134, 138 

— caninum 136 
Eucotyle, 341 
Eucotylidae, 340 
EucotylinaCf 341 
Eucotyloidea, 323, 340 
Euparyphium, 59, 71 

— capitaneum, 71 

— longitestis, 71 
Explanatum, X96 


Fasciola, 175,177 

— gigantica, 177,178, 179 

— hepatica, 177 

— indica, 178 

— jacksoni, 177, 179, 180 

— revolutum, 60 
Fasciolatoidea, 1, 52, 53, 54 
Fasciolidae, 56,175 
Fasciolinae, 176 
Faaciolopaidae, 175 
Fasciolopsinae, 176, 181 
Fasciolopsis, 181 

— buski, 181, 182 
Fastula, 312 

— brevichrus, 313, 314 

— chauhani, 313 

— clupii, 313, 315 

— ilishii, 313, 315 

— gangeticus, 313, 315 

— keksooni, 313 
Fellodistomata, 1, 3, 54, 803 
Fellodistomidae, 304 
Fellodistominae, 304, 306 
Fellodistomoidea, 3, 304 
Fellodiatomatoidea, 289 
Fellodifitomum, 304, 305 

— fellia, 291 

— inoisum, 305 

— lethrini, 306 
Fischoederius, 220, 222 

— ceylonenaia, 222 

— cobboldi, 222, 224 

— elongatus, 222, 223 
— fiachoederi, 222 

— aiamenaia, 222 
Fiatucaria cervi, 196 

Gastrodiscinao, 193, 226 
Gastrodiscus, 220 

— aegyptiacus, 227 

— hominia, 229 

— secundus, 227 
Gastrodiscoides, 11, 226, 228 

— hominis, 229, 230 
Gastrothylacinae, 193, 219 
Gastrothylax, 11, 219, 220, 224 

— bubalia, 225 

— conipreaaua, 220 

— crumonifer, 220, 221 
Gastrothylax (Gastrothylax) 

crumonifer, 220 

— (Fischoederius) elongatus, 222 

— mancupatua, 225 

— minuiua, 225 

— aynethea, 225 
Qlyphicephalua, 282 
Oomiia, 345 
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— gagatea, 359 

— luchnowensiSf 359 

— pisdcola^ 359 
Oigantocotyle, 195, 198 

— explanatum, 198 
Gorgoderida, 1, 53 

Haematotrephus adelphus, 331, 332 
— fasciatus, 328 

— lanceolatum, 334 

— similis, 331 

Haematotrephus {Haematotrephus) 
lohivanelli, 332 

— uvitellina Vanelliy 332 

— {Uvitellina) kaniharensis, 332 
Haplocladinae, 316 
Haplocladus, 316 
Haplocladus orientcdis, 317 
Haplorchis, 380, 381 

— pumilio, 381, 384 

— butei, 381 

— pariniy 391 

— peaYsoniy 381 

— T'^^y 382, 384 

— td^nookuiy 382 

— tagorai, 381 

— taiohuiy 382, 383 

— vagahundiy 384, 387 

— yokogawai, 384, 385, 387 
Haplorchoides, 380, 387, 388 

— attenuatum, 388, 389, 390 

— hrahamputraensisy 391 

— cahirinus, 388 

— gangeticuSy 391 

— gomtiensisy 391 

— macroneSy 391 

— pariniy 391 

— piscicola, 388, 391, 392 

— seenghaliy 389 

— silundiiy 389 

— taakresy 389 
Haploporidae, 55, 183, 188 
Haploporoidea, 55, 183 
Haploporus, 189 
Haplorchidaey ^74 
Haplorchiinae, 374, 379 
Haplosplanchnidae, 55,183 
Haplosplanchninae, 183 
Haplosplanchnoides, 184 
Haplosplanchnus, 183, 184 
subg. Haplosplanchnus, 186 
(H.) caudata, 185, 187 

(H.) pachysomus, 184,185, 186 
(H.) puriiy 185 
HawkesiuSy 234 
Helostomatinae, 194, 255 
IJelostomatis, 255 


— helostomatis, 255 

— sakrei, 256 
Hemiuratoidea, 1, 3, 52, 53 
Heteroechinostomumy 125 
Heterophyes, 11, 375 

— heterophyes, 375 

— indica, 375 

— persicus, 376 

Heterophyidae, 4, 11, 13, 344, 374 
Heterphyinae, 374 
Hindiay 264 
(Hindia), 264, 265 

— gibbus, 265, 268, 269 

— lucknowensisy 267 

— paciferay 268 
Himasomumy 282 
Himasthala, 139 
Hindolanay 264 
Homalogeister, 226, 230 

— paloniae, 231 

— philippinensisy 231 
Hypoderaeinae, 57, 84 
Hypoderaeum, 84 

— conoideum, 85 

— magnocirrussa, 85, 86 

— mainpuriay 85 

— microspina, 85, 86, 87 
Hyptiasmus, 325, 335 

Ignviinaey 124 
Ignavia, 125, 148 

— breviovarica, 148, 149 

— venusta, 148 
Indosolenorchis, 259, 260 

— herudinaceus, 260 

Kossackiay 264, 265 

Lankatrema, 301 

— mannarensis, 302, 303 
Lankatrematinae, 301 
Larueay 184 

— caudatay 187 

Maccallumiay 251 

— burmanicay 252 
Macravestibulinacy 279 
MedioporuSy 282 
Megasolenidaey 188 
Mehlisia, 164 

— acuminata, 169 

— gatesi, 169, 170 
Mehracola, 394, 395 
—• ovocaudatum, 394 
Mehrailla, 394 
Mehrastominae, 58, 168 
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Mehrastomtim, 3,153 

— minutum, 154, 166 
Mehratrema, 3, 319 

— doUfusi, 319, 320 

— polynemuainiSf 319 
Mehratrematinae, 318 
Mesorchia, 142 

— pennantit 142 
Metacetabulinae, 279 
Metorchiinae, 346, 365 
Metorchis, 365 

— alhidvs, 366 

— nettioni, 366 

— xanthosomus, 365 
MiniUorchia, 367 
Microparyphinae, 67,120 
Microparyphium, 120 

— facetum, 120 

— montei, 120 
Microtrema, 344 
Monascineie, 304, 316 
Monascus, 316 

— filiformis, 317 

— orientalis, 317 
Monodhelminthidae, 317 
Monodhelmins, 318 
Monilifer, 141 
Monorchotrema, 381 

— microrchiSf 382 

— pumilio, 384 

— taakrif 389 

— taichui, 382 

— taihohwii, 384 

— yokogawai, 384 
Monoatomum, 338 

— aaperwm, 338 
— flavum, 338 

— lanceolatum, 331 

— obacurum, 327 

— aarcodiornicola, 338 

— vanelU, 331 

— vicarium, 328 
Moriahitium atraightum, 328 
Mvltiapinotrema 
MuUivitellaria, 367 

— hewletti, 368 
MiUiivitellarinae, 366 


Naviformia, 264 
Navicularia, 104 
Nephrostominae, 68 
Neoartyfechinoatomum, 79 
— ahitbhrai, 80 
Neocladorchia, 267, 258 
Neocladorchia poonenaia 268 
Neoechinoatoma, 89 


— apinoaot 89 
Neoparamonoatomumf 272 
Neopronocephalinae, 279, 294 
Neopronocephalus, 294 

— gangeticus, 296, 298 

— mehri, 296, 297 

— triangularis, 295, 298 
N ephroechinoatoma 148 
Nephrostominae, 96, 97 
Nephrostomum, 6, 97 

— hicolanum, 97 

— ramo*.ura, 97 
Nicollodi^cinao, 194, 254 
Nicollodiscus. 254 

— gangeticus, 254 
Nigerinat 345, 346, 861 

— hardoienaiaf 361 
(Nigerina) 346, 361 

— hardoiensis 361 
Notaulita, 345 
Notocotylidae, 263 
Notocotylinae, 264 
Notocotyloidea, 192, 262 
Notocotylus, 6, 263, 264 
(Notocotylus), 264, 265 

— anatia, 267 

— attenuatus, 265, 266 

— babai, 265, 267 

— gibbua 266 

— imbricatus, 265, 267 

— indicum, 267 

— lucknowenaiay 267 

— paciferay 268 

— aolitartOy 267 

— triserialis, 266 

— parviovatus, 266, 268 

— (Hindia) gibbus, 268, 269 

Ogmocotyle, 276 

— indica, 277 

— pygargi, 276 
Ogmoootylinoo, 263, 276 
Olveria, 3, 236 

— bosi, 237, 238 

— indica, 237, 238 
Ommatobrephidae, 66, 161, 161 
OmmatobrephuB, 161 

— folium, 162 

— lobatum, 162, 163 

— megacetabulus, 162 

— nicolli, 162 

— singulare, 161 
Ophthalmophagus, 326 
Opiathometra fnetalcathy 139 
Ophthahnotrema, 166 
Opisthorohiata, 3, 343 
Opisthorchiidae, 11, 344, 346 
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Opisthorchiinae, 345 
Opisthorchioidea, 343 
Opisthorchis, 344, 345, 346 

— canicus^ 348 

— cheeliSf 360 

— indicuSf 355 

— milvitsensis, 350 

— ohsequens 355 

— tenuicollis 360 

— thaparae, 358 
Opisthorchis (Nigerina) 

hardoiensis, 361, 362 
Opisthorchis (Opisthorchis) 
allahabadii, 347, 354 

— (—) anhingi, 347, 355 

— (—) gidhis, 347, 352 

— (—) gomtii, 347, 359 

— (—) longissimus d^ndriticus, 
347, 352, 363 

— (—) mehrai, 347, 360 

— (—) novcrca, 347, 348, 349 

— (—) ohsequens, 347, 355 

— (—) pelecani, 347, 356, 357 

— (—) pedicellata, 347, 358 

— {—) var. minuta, 358 

— (—) sinensis, 347, 350 

— (—) tenuicollis geminus, 347, 
350, 351 

— (—) vitellani, 347, 360 
Opisthotrema, 301 ^ 
Opisthotrematidae, 263, 301 
Orientodiscus, 250 

— jumnai, 250, 251 

— lobatum, 250 
Orientophoriia, 312 

Pachytrema, 344, 366, 367 

— calculus, 368 

— hewletti, 368, 369 
Pachytrematinae, 366 
Pachytreminae, 345, 366 
ParaUelotestis, 94, 95 

— horridus, 95 

— tarai, 95, 96 
Parallelotestisiinae, 58, 94 
Paramonostomum, 264, 272 

— alveatum, 272 

— caaarcus, 214: 

— fulicai, 272, 274 

— hardwoodi, 274 

— microstomum, 272, 273 

— nettioni, 274 

— querquedulum, 272, 274, 275 
Paramphistomacotyle, 195, 217 

— spinicephalus, 217, 218 
Paramphistomata, 3,191, 192 
Paramphistomidae, 192, 193 
Paramphistominaei 193,194 


Paramphistomum, 11, 193,195, 
196 

— birmiense, 198 

— cervi, 195,196, 197 

— cotylophorumy 204 

— crassuniy 198 

— explanatum, 195, 198 

— gotoi, 196,199 

— indicurriy 196 

— spinicephalus 217 

— dicrocoeliumy 211 

— maplestonei 213 

— orthocoeliurriy 209 

— {Orthocoelium) dicrocoeliuniy 211 

— (Paramphistoma) orthocoeliuniy 
211 

— scoliocoeliumy 209 

— shipleyiy 209 

— streptocoeliurriy 211 
Paramphistomoidea, 192 
Paramphistomoides, 3, 195, 212 

— maplestonei, 213, 214 
Paropisthorchisy 345 

— indicuSy 348 

Parorchiinae, 57, 150, 151, 157 
Parorchis, 150, 151 

— acanthus, 161 

— snipis, 151, 152 
ParyphostominaCy 58 
Paryphostomum, 9, 59, 72 

— novuniy 60 

— bubulcusi 77 

— doUfusi, 73, 77 

— giganticum, 73, 78 

— horai, 73, 75, 76 

— pentalobum, 73, 75 

— radiatum, 72, 73 

— testitrifolium, 72, 74 
Paryphostomum y 79 

— indicum, 81 
Patagifer, 96, 97, 99 

— bilobus, 99 

— chandrapuriy 99 

— sarai, 100 

— simerai, 99,100 

— srivastavai, 99 

— wesleyi, 99 
PagosomatinaCy 101 
Pegosominae, 57,101 
Pegosomum, 56,101 

— egretti, 102, 103 

— saginatum, 102 
Pelmatostomum, 56 
Petasiger, 104 

— antigonus, 104,106, 107 

— exaretus, 104 

— nicoUi, 104 

— variospinosum, 104 
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— yamagutii 104 
Peta>sigerinae, 58» 102 
Pfenderius, 236, 239 

— birmanicus, 239, 240 

— heterocerca, 240 

— papillatus, 239, 240 
PhUophthalmidae, 41, 56, 161, 156 
Philophthalminae, 157 
Philophthalmus, 166,157 

— aequillai, 168, 160 

— gralli, 158, 160 

— hcUcyonis, 168 

— indicitSt 168, 160 

— hicknowenaia, 168 

— mvrzaiy 158 

— nocturmia, 160 
{Myxophthalmua) chryaomrme 
158 

— palpebrarum, 168 
Pleurogonius, 280, 282 

— cheloniiy 286 
karachii, 283, 284 

—^keamarii, 283, 285 

— longiusculus, 282 

— mehrai, 282, 285, 286 

— sindhii, 283 
Podocotyle pachyaomusy 186 
Polyorchitrema, 12, 396 

— piscicola, 396, 397, 398, 399 

— eutropicthis, 397» 399 
Polyorchitrematinae, 393, 396 
Proctohiuniy 151 
Proctocaecumy 370 
Proechinocephalua, 96 

— egretiy 95 

_ 9 5 

Pronocephalidae, 263, 278, 279 
Pronocephalinae, 279 
Pronocephalus, 280 

— obliquus, 280, 281 

— trigonocephaluay 280 
Proahyateray 341 
Protocladorchis, 250, 251 

— burmanica, 252, 263 

— bunnanicuay 252 

— pangasii, 262 
Profotasciolinae, 176 
Paeudoartyfechinoatomuniy 79 

— laruiformiBy 81 
Pseudodiscogasteroides, 306, 307 

— caranxi, 307, 309 

— indicus, 307, 308 
Pseudochiorchiinae, 194, 247 
Pseudochiorchis, 247 

— burti, 248, 249 
Pseudodiscinae, 193, 232 
Pseudodiscus, 232 

53 


— {walaoniu8)y 234 

— {paeudodiacua) collinai, 232, 
233, 234 

— hawkeaiy 236 

— atanleyi 233 

— {Walaoniua) wcUaoniy 235 
Pseudechinochasmus, 69, 83 

— satjivani, 83 
Pseudeschinostominae, 67, 91 
Paeudechinoatomatinaey 91 
Pseudechinostomum, 66, 92 

— incoronatum, 92 

— indicus, 92, 93 
PaeudohaplorchiBy 387 

— macroenesy 391 
{PaeudhyptiaaTnua)y 335 
Pseudopareunphistoma, 196, 215 

— cuonum, 215, 216 
Psilocollaris, 164,166 

— indicus, 166, 168 
Psilorchiinae, 67, 88 
Psilorchis, 3, 89 

— ajgainiay 89 

— indicus, 89, 90 

— hdlcyoniy 89 

— ketupiy 89 

*— mehraiy 89 

— apinosoy 89 

— ifiapariy 89 
Psilochasmus, 164, 165 

— agilisy 166 

— aliiy 166 

— indicGy 165, 166 

— japonicuSy 166 

— longicirratusy 166 

— megacetabulu8y 166 

— oxjmrus, 165, 166, 167 

— akrjabiniy 165 

Psilocollaris, 3, 166 

— indicus 166 
Psilostomidae, 66,164 
Psilostominae 164 
Psilostomum, 164 
Pygorchis 166 

Kenigonius, 280, 287 

— orientalis, 287, 288 
Reptiliotremay 79 

— indicurriy 81 

— tandaniy 81 
Rhabdiopoeus, 298 
Rhabdiopoeidiae, 263, 298 

Saakotrema, 125,138, 139 

— metatestis, 138, 139, 140 
Schikhobalotrema, 184 
Schikhobalotrematinae, 183 
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Singhiatrema, 3,122 

— hyderabadensis, 122, 124 

— longifurca, 122 

— singhia, 122, 123 
Singhiatrematinae, 58, 121, 151 
Singhia, 3, ll8 

— thapari, 118 
Singhiinae, 58, 118 
ShQ,rmaiay 169, 170 

— gatesi^ 169 
Skrjabinophora, 84 
Skrjabinovermiinae, 157 
Skriabinovermis, 159 
Sobolevistomaj 141 
Solenorchiinae, 193, 259 
Solenorchis, 259 
Sphaeridiotreminae, 164 
Stephanoprora, 10, 125, 138, 141 

— fusca, 142, 143 

— giganiica, 142, 146, 146 

— nigerica, 142,145, 147 

— ornata, 142 

— permanti, 142 

— reynoldi, 142, 143, 144 
Steringophoridae, 304 
Steringophorus, 305 

— lethrinif 306 
Stictoderidae, 374 
Stunkardia, 241 

— dilymphosa, 242, 243 
Strigeatoidea, 1, 52, 53 
Syjiechorchis, 292 

Tagumaeat 239 

— heterocerca, 240 

— (Tamerlania) indica, 341 
Taisiinae, 341 
Taprobanella, 298, 299 

— bicaudata, 299, 300 
Taprobanellinae, 298 
Tanaisia, 341 

— fedtschenkoi, 341 

— (Tamerlania) indica, 341, 342 
Tanaisiinae, 341 
Teloporiinae, 279 
TestiJrondosaj 79 
Testifrondosa cristata, 80 


TeatisaccvluSf 79 

— indicunit 81 
Thaparoirema, 345 

— vittelani, 360 
Tracheophilvs, 338 
Tubanguia, 380, 381 
Typhlocoelinae, 324, 337 
Typhlophilus, 338 
Typhlocoelum, 337, 338 

— americamirHf 338 

— asperum, 338 

— cucumerinum, 337, 388> 338 

— obovale, 338 

— reticulare, 338 

— shoevlliLSf 338, 339 

— sinowi, 338 

Uvitellinay 332 

— adelphay 332 

— indicay 332 

— keriy 332 

— macroisophagay 332 

— magniemhriay 332 

— pseudocotyleay 332 

— tageriy 332 

— vanelliy 332 

Waretrema, 189 

— piscicola, 190, 191 

VelamenophoruSy 125 
Vermatrema, 71 

WaretrematidaCy 188 
Waretrematinae, 189 
Watsonius, 234 

— watsoni, 235 
WellmaniuSy 224 

— wellmani, 225 
Wildesiay 292 

Yamagutia, 310 

— lateroporus, 310, 311 

ZeugorchiSy 151 
Zygocotyle, 241 
Zygocotylinae, 193, 241 




